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TAKES 
THRUST 


LIKE ALL TIMKEN 
BEARINGS, HAS 
TOUGHENED CORE 


REGISTERED TRADE MARK: TIMKEN 


tapered-roller bear 
MADE IN ENGLAWD 


BRITISH TIMKEN LTD., DUSFON, NORTHAMPTON (HEAD q 
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FOR TRANSPORT 


The UNIVERSAL has been designed to meet the 
demand for an aircraft able to carry a variety of 
loads, being just as suitable for high-density 
passenger transport as for freight or freight-and- 
passenger operations. 


Complying fully with I.C.A.O. standards, the 
UNIVERSAL will safely land on or take-off from 
small airfields. As a high-density passenger transport 
its total seating capacity is 132. Ninety passengers 
are accommodated in a two-tier seating arrangement 
in the main compartment, with a further forty-two 
on the upper deck. Buffet and toilet facilities are 
incorporated. 


Blackburn and General Aircraft Limited. Brough, E. Yorks 
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... how long does this go on? It went on for several weeks while we were putting the Nyloc through the Cold Flow 


test. We repeatedly transferred it from high limit to low limit bolts, testing the torque value all the time. The results 
showed the remarkable powers of recovery of the nylon insert, and how well it grips the thread of different bolts. 
The bolt makes its own way through the insert and the material moulds itself round the thread. There’s no 
loosening effect from normal thread tolerances. In fact the only thing that moves a Nyloc is a spanner! 


We have decreased the overall height and 


The Nyloc Cap Nut has an insert and cap in 
weight of the Nyloc without affecting its one integral moulding. Used with a ‘Dowty’ 
thread length and screwing torque. The Seal it gives a leak-proof seal suitable for 
nut is easier to use in restricted spaces. 


use on pressurised cabins and fuel tanks. 


Nyloc Stiffnuts 


Enquiries to: 


SIMMONDS AEROCESSORIES LIMITED 


Byron House, 7-8-9, St. James's St., London, S.W.1. WHItehall 5772 
Head Office & Works:—Treforest, Pontypridd, Glamorgan. 
Branches:—Birmingham, Stockholm, Johannesburg, 
Copenhagen, Melbourne, Sydney, Amsterdam, Milan & New York 


MEMBER OF THE FIRTH GLEVELAND GROUP 
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24228 SHEFFIELD 


JET ENGINE AND AIRFRAME 


CBramah | 

ALUMINIUM & ALLOYS ete. 

oat 


Powered Control 
with 
Simulated Feel 


. . . for the operation 
of ailerons, elevators 
and rudders on all 
high-speed aircraft. 


Designed and developed by a Com- 
pany whose reputation based upon 
nearly half-a-century’s devotion to the 
Industry has been progressively en- 
hanced, HOBSON Powered Flying 
Controls and Feel Simulator Units are 
now being fitted to many of Britain’s 
latest aircraft. 


Aircraft manufacturers continue to 
specify HOBSON products safe in the 
knowledge that their own reputations 
for the production of reliable high 
performance machines are matched by 
the established reputation of H. M. 
Hobson Ltd., for the supply of import- 
ant aircraft components of proved and 
unsurpassed worth. 


Hobson 


POWER FLYING CONTROLS 


GAS TURBINE ENGINE CONTROLS 
INJECTION CARBURETTERS 
AIRCRAFT COCKPIT CONTROLS 


H.M.HOBSON LIMITED - FORDHOUSES - WOLVERHAMPTON 


Licensees tn U.S.A. ond Canada: Simmonds Acorocessories Inc. Tarrytown, NEW YORK, U S.A 

Licensees in Ltaly. Secondo Mona, SOMMA LOMBARDO 

Agents in France Societe Commerciale et Incustricile Franco-Britannique, 48 Avenue 
Raymond Porcare, PARIS XVI 

Agents in Australia: Aeronautical Supply Co. Pry. Ltd., 210 Victor Sereet, MELBOURNE, Victoria 

Agen: in Spain: Senor Ramon Escario, Nunez de Balboa, 29, MADRID. 

Agents in Egypt and Syna. T. G. Mapplebeck, 48, Sharia Abdel-Khalek Sarwat Pasha, CAIRO, Egypt, 


Agents in loracl : Curt Israci, P.O.B, 1999, TEL AVIV. 
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bottom mounting 
beoster pump 


side mounting 
booster pump 


IN USE THROUGHOUT 


float 
valves 


SELF-PRIMING PUMP & ENGINEERING CO. LTD., SLOUGH, BUCKS Telephone: SLOUGH 23277 
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RUBERY, OWEN 

help keep the 

‘English Electric’ Canberra 
flying! 


We are proud to produce components for the 
‘English Electric’ Canberra and also to serve the 
aircraft industry as a whole. Our specialised 
experience can be relied upon to supply 
practically any stressed skin components 
involving sheet metal work, presswork, 
heat treatment and machining from our 
own jigs and tools. Fully A.I.D. and 
AIRCRAFT A.R.B. approved. 
STRESSED SKIN 
COMPONENTS, FINS 
RUDDERS, TAILPLANES, 
ELEVATORS, OUTER WINGS, 
AILERONS, FLAPS, DIVE BRAKES, 
NOSE SECTIONS, UNDERCARRIAGE 
FAIRINGS AND DOORS, COWLINGS 


RUBERY, OWEN & CO. LTD. 


Whitegate Factory, Wrexham, N. Wales. Tel. : Wrexham 3566-8 


London Office : 
Kent House, Market Place, Oxford Circus, London, W.1. 
Tele. : Museum 8901. 


Territorial Offices also at Manchester, Coventry, Bristol, Glasgow. 


FLY IN THE 
FLEET AIR ARM 


YOU'LL LIK 
LIFE AS A NAVAL OFFICER 


HE years ahead of you can 

be years of progress, of life 
rich inadventure. Youcan spend 
them usefully and well as an 
officer pilot or observer in the 
Fleet Air Arm. 

You fly and you go to sea. 
You make good friends and re- 
ceive good pay. You travel, and 
all the time you are gaining in 
experience. If you stay on there 
is a fine career before you, with 
every opportunity to achieve 
promotion to the highest ranks. 
Or if you decide to leave the 


service you receive a tax free 
gratuity of {£450-{£1,500 (de- 
pending on length of service). 
And you've had a most valuable 
start in life. 

There are three methods of 
entry: on 8 or 4 year Short 
Service commissions, or on a 
National Service commission. 
To qualify you should be be- 
tween 17 and 26 years of age 
and physically fit. The educa- 
tional standards required are 
those of School Certificate, 
G.C.E., S.L.C. or equivalent. 


FULL DETAILS OF THESE COMMISSIONS 


are given in a 24-page illustrated booklet 
describing the life, pay, etc., of pilots and 
observers in the Fleet Air Arm. 


Write to-day for a copy to:— 


ADMIRALTY, N.C.W. BRANCH (FP/71), 
QUEEN ANNE’S MANSIONS, LONDON, S.W.1. 
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The one major obstacle to the much-needed change to Constant Frequency 
A.C. Systems in the air—the problem of satisfactory operation of alterna- 
tors in parallel—has been overcome by the introduction, by ENGLISH 

HEHE ELECTRIC, of the Sundstrand Constant Speed Alternator Drive. 

This Drive, in full and increasing production in the U.S.A. for several 
years, is in regular squadron service in the United States Air Force. 
Now ENGLISH ELECTRIC, by manufacturing the Drive under licence in this 

BEGINS country, are to add their own unrivalled experience in the design and 
engineering of A.C. power systems to the development work and produc- 
tion know-how of the Sundstrand Machine Tool Co. No organisation in 
this country has wider experience than ENGLISH ELECTRIC in the design 


| HE and construction of all the component parts of constant frequency A.C. 
systems—alternators, transformers, switchgear, motors, etc. 


THE SUNDSTRAND DRIVE 
This constant-speed drive is a brilliant adaptation of an old and well proved 
system —the variable-angle hydraulic swash plate pump and motor — 
with this difference, that in the Sundstrand design the hydraulic unit is 
used differentially to add to, or subtract from, the input speed so as to 
maintain an output speed constant to 1% plus or minus over a speed 
range of 3 to 1. 


WHAT THE A.C. AGE MEANS 
Compared with D.C. Installations Constant Frequency A.C. Systems 
are much lighter, simpler, more reliable and efficient. High altitude 
operation does not involve the serious design proliems and operational 
troubles as encountered with D.C. Equipment. The inherent simplicity 
of the A.C. Squirrel Cage motor is such that maintenance costs are 
enormously reduced if not altogether eliminated. 


SUNDSTRAND DRIVE 


Full details from ‘ENGLISH ELECTRIC’ AIRCRAFT EQUIPMENT DIVISION - Phoenix Works, Bradford 
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BUTTERFLY VALVES) 


TEDDINGTON CONTROLS are now producing two ranges 
of butterfly valves. One range, covering applications where the 
temperatures and pressures do not exceed 350°C and 150 psi 
respectively, is manufactured in light alloy. The other range, 


manufactured in Ni-Resist nickel cast iron, caters for air and 
gases at the higher temperatures and pressures experienced 
in the latest and more powerful aircraft. 

Both ranges, which include two-way mixing valves as well as 
single-way valves, are being continually extended in order to 
satisfy the requirements of advancing aircraft designs. 

All valves may be either manually operated, or fitted with a 
Teddington 24 volt D.C. actuator. A new pneumatic 
actuator is being developed which makes use of the duct 


pressure for operating the valve in areas where high ambient 


temperatures are experienced. 


TEDDINGTON CONTROLS LIMITED, CEFN COED, MERTHYR TYDFIL, S. WALES. Tel. Merthyr Tydfil 666 
LONDON OFFICE: 51, BROMPTON ROAD, $.W.3. Tel: KENsington 4808 


WE ARE A.I.D. AND A.R.B. 
APPROVED STOCKISTS 


ALUMINIUM 


and 


ALLOYS 


6, Shevungham Road, 74. 


Yelephone Hod, Worth E 2546 
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Photographically 


Aviation relies on 


ILFORD 


Research 


In research and development, in 


design and production, photographic 
% methods play a vital part—and 
s in all these fields, the 
aircraft industry relies 


more and more on Ilford 


Radiography 


The Ilford Technical Information Book is 


an indispensable work of reference for ‘e 
all engaged in industrial and scientific 
ed photography. It contains full technical 

data for all Iford sensitised materials eo 


with useful information on exposure, 
processing and the various technical 
applications of photography. 


ilford photographic materials 
in the service of industry 


Photographs reproduced by courtesy of 
1. Gloster Aircraft Co., Lid 2. Hawker Siddeley Group Ltd 
3. “The Aeroplane” 4. Bristol Aeroplane Co., Ltd 
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The 
HERON 
ENGINE COWLING 


From our earliest sub-contract days 


we have specialised in the manufacture 
of interchangeable Engine Cowling 
Panels of all kinds for many of the 
leading firms in the Aircraft Industry 


JOHNSON BROOK ROAD - HYDE - CHESHIRE. 


HYDE 633 


Do you design for 
SIMPLE, SERVICING? 


d 
= 


A strong, positive lock in a second ! One push and the unique ‘Pip-Pin’ internal self-locking 

device gives a completely rigid grip—it releases just as simply—and only one hand is required 

for either operation. For such purposes as landing-gear downlock and scissor-attachment; 
conversion from passenger to freight; door and cowling hinges; fixture-points for goods stowage; 
control-rod assemblies; lifting-gear; bomb and other carriers; dip-sticks; and in fact 

any removable fixtures; etc. etc. ‘Pip-Pins’ are the answer to SIMPLE, SPEEDY SERVICING. 
The range of sizes is mechanically unlimited. Approved for use in aircraft under 

SDM No. 205 and ARB No. E 1130. Write for details of types available. 


For SPEED ~ECONOMY — RELIABILITY 


AVIATION DEVELOPMENTS LTD 
Kingsbourne House, 229-231, High Holborn, London, W.C.1. Tel: CHAncery 8601 
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Congratulations to Scandinavian Airlines System, who must be feeling 
on top of the world at starting the first trans-polar commercial air 
service. Shell are proud to have played a part in the inauguration of 
this important new air route. Shell Aviation Gasoline and AeroShell 
Lubricating Oil are being used by SAS. The airliners which make this 
pioneering flight twice weekly to California can be sure of 


SHELL AVIATION GASOLINE 
AEROSHELL LUBRICATING OIL 


Shell-Mex and B.P. Lid., Shell-Mex House, Strand, London, W.C.2. 
Distributors in the United Kingdom, for the Shell, Anglo-Iranian and Eagle Groups. 
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Most British Aircraft use 


FIBREGLASS in one form 


(TRADE MARK) 
r 


or another 


45 


Fibreglass ins ats miles of electric cables. 

Thousands of Bare mat of Fibreglass superfine fibre insulate the fuselage, 
tying cord. 

Halpatiels from Fibreglass Reinforced Plastics. 


held in positi 
Radomes and 


Wing and rudiNaigaiegm Fibreglass Reinforced Plastics. 
De-icing wings from flac Fibreglass Reinforced Plastics. 
Ducting from forced Plastics. 


20080 


for all double-glazing. 


For lightness. . . 


For strength... FIBREGLASS 


For insulation... (TRADE MARI 


FIBREGLASS LIMITED, RAVENHEAD, ST. HELENS, LANCS. (St. Helens 4224) 
LONDON OFFICE : 63/65 PICCADILLY, LONDON, W.!. (Hyde Park 2115) 


{ 
¢ 
ha 


First Aeronautical Weekly in the World 


G Founded 1909 
and 
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| 
EDITOR 
MAURICE A. SMITH, DFC. | The Inquiry—and After 
| 


ooo AVING taken considerably longer than had been forecast, the great Comet Inquiry 

H is now over and the speeches of the legal representatives have been occupying this 

sixth week. It would still be inappropriate to discuss those matters upon which the 

Court is required to pronounce; but there is no doubt that many other questions associated 
with this inquiry will have a profound effect on events in the future. 

What benefit, if any, has been derived from holding the inquiry in public? This is a 

question which some people asked as soon as the intention was announced and which 

many others have been asking since. We would not attempt to try to assess the extent 


ASSISTANT EDITOR 
H. F. KING, M.B.E. 


ART EDITOR 
JOHN YOXALL 


eran i -_ or accuracy of the information which members of the public in this and other countries 
Sey Sea may have gathered. While some “popular” newspapers have tried conscientiously but 
DORSET HOUSE hopelessly to interpret the daily official transcript (itself running to some 30,000 words) 
STAMFORD STREET in 250-500 words, others have shamelessly picked this or that isolated remark out of 
; context and endeavoured to build it up into a sensation. If the newspaper stories for the 
LONDON, S.E.1. public are all the “benefit” that results from holding such an inquiry in public, it would 
have been better not to have done so. Aviation has gained little and suffered much. Yet 
Telegrams, Flightpres, Sedist, London. to have given an impression that anything was being hidden or suppressed on such a 
matter of international importance would have been very unfortunate—and a private 
inquiry would have been so interpreted. Sir Hartley Shawcross suggested last Friday 
Branch Offices: that foreign countries are impressed by the strength and integrity implied when an aircraft 
COVENTRY industry can confidently be submitted to a public investigation of this kind. 
8-10, Corporation — If every man could think and speak clearly on public occasions and could develop or 
pe wig ey ~~ oa argue a point with an experienced lawyer as he might with a friend in his own sitting- 


room, and if every legal representative understood the technicalities of aircraft as well 


BIRMINGHAM, 2 as those of his own profession, a public inquiry could be conducted more satisfactorily. 


King Edward House, Of one thing we are certain: namely, that the reactions of the comparatively few who 
ae ne attended all or practically all the sessions at Church House, and later at the Institution 
Telephone, Midland 7191 (7 lines). of Civil Engineers, differed profoundly from those of others who did not. They were most 
impressed by the searching nature of the questions, and by the skill of the Commissioner 

gt nt 3 and Assessors in elucidating important points. 
Seitesnam, His, Mansheuer. It may be added that any sincere and well-meaning engineers who harbour doubts 
Telephone, Blackfriars 4412 (3 lines). about the thoroughness of the inquiry and the examination it follows should read 
Deansgate 3595 (2 lines). Sir Arnold Hall’s evidence in full and study the Royal Aircraft Establishment’s report 


(this goes much further than ascertaining the cause of the Elba accident, and not all of 
it was brought out at the inquiry). Having done so, they would find singularly few ques- 
tions still unanswered. And so far as the Comet 2 and 3 are concerned, this is not all; 


GLASGOW, C.2 
26b, Renfield Street. 
Telegrams, Iliffe, Glasgow. 


Fetephane, Contrat £285 (2 Hass). the machines now have to qualify for Certificates of Airworthiness, which will not be 

casually handed out—nor even sought by the makers until they (who, after all, still know 
SUBSCRIPTION RATES the isfied ‘thin th 
Stee tniah Ghaniainndiaddeainiindn most about the Comets) are completely satisfied on every pertinent question within the 
£4 10s. U.S.A. and Canada, $14.00. bounds of scientific knowledge today. 


The A.R.B. has to shoulder an increasingly heavy responsibility, and during the course 
of the investigation additions to the Board have been suggested. In the sense that this 
would help to spread the load it might be a good thing. As a result, also, of new require- 
ments and recommendations, aircraft constructors (who must provide the A.R.B. with 


IN THIS ISSUE: 


Radar Picket - - - - 762 most of its information and evidence) will be making more full-scale tests and trials, thus 
African Airlift- - - - 765 minimizing the unknown quantities. 
In Church House - - - 766 | A suggestion that insufficient attention has been given to the effects of temperature 


Supersonic Ramjets for | and manufacturing methods on material strength and fatigue life of the Comet fuselage 


ages - - - + Me introduces one of the little-knowns which test and trial will clarify in the coming months, 
Helicopter Production - 770 before Comets operate again. 
pop te ai ; a It is now apparent that there is no single scrap of evidence to support any theory of 
hantinien’ Gina sabotage. The coincidence of two disasters occurring in one area—even admitting the 
purpose Helicopters - 777 great stakes which might be considered to be involved—does not justify such a theory. 
Space-flight Physiology - 778 When the time comes once more to carry passengers in one or other mark of Comet, 


Comet Inquiry: The Fifth there will be an unprecedented wealth of information to back these aircraft. The ex- 
Week- - - - - - 787 perience of the 25,000 hours of Comet 1 operation has not been lost. 
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QUICKENING TEMPO of Hunter production 
ot Hawker's Squire's Gate (Blackpool) factory 
is implicit in this new view of fuselage centre 
sections on their construction “rafts.” Squire's 
Gote is Europe's largest fighter-production unit. 


FROM ALL 
QUARTERS 


National Aircraft Collection 


HE great numbers of readers who have supported Flight’s 

advocacy of a truly national aeronautical collection will wel- 
come the news that a joint committee, representing the Admiralty, 
the Air Ministry, the Ministry of Education, the Guild of Air 
Pilots and Navigators, the Ministry of Supply, the Society of 
British Aircraft Constructors, the Royal Aero Club, the Air 
League of the British Empire, the Imperial War Museum and 
branches of the aviation industry, has been formed by the Royal 
Aeronautical Society to plan the formation of such a collection. 
Ultimately it is hoped to procure all the valuable relics of early 
aircraft design and engineering now scattered throughout the 
country, and to this end a list of several hundred unique 
specimens has been drawn up. 

It is recognized that the biggest problem facing the committee 
will be the provision of suitably large accommodation, preferably 
in London, where the collection can be put on permanent dis- 
play in a worthy setting, and a sub-committee has been formed to 
study possible sites. 

Some months ago the R.Ae.S. took a lead in the matter by ac- 
quiring the Nash collection to prevent its leaving the country. 


The F-100 Accidents 
SPOKESMAN of the United States Air Force has disclosed 
that “soft metal, which allowed sections of the wings to tear 
away at high speed,” appears to have caused the three recent 
crashes of North American F-100 Super Sabres. (In one of these 
A. Cdre. G. D. Stephenson, R.A.F., met his death, as reported 
in Flight last week.) All F-100s were grounded earlier this month. 
Preliminary findings of the board of inquiry, said the U.S.A.F. 
spokesman, were expected to be confirmed by further tests. He 
added that sections of the wing had been torn away when bolts 
connecting them had “fallen through holes which had stretched 
because of the softness of metal connections.” Metal fatigue 
was not involved. 


The Paris Salon 
HE 21st International Aeronautical Salon will take place at 
Le Bourget, Paris, from June 10th to 19th next. An air display 
for guests and the Press will be staged on Saturday the 18th, and 
there will be a great public “manifestation” on the following day. 


LARYNX was the name of this British flying bomb of 1927. It was 
referred to by Mr. G. W. H. Gardner, C.B.E., B.Sc., Director-General of 
Technical Development (Air), M.o.S., in his lecture on guided missiles 
before the Institution of Mechanical Engineers on November 19th. An 
account of the lecture (which included references to such developments 
as 1,000 m.p.h. bombers in ten years’ time) will appear next week. 


The exhibition building, which attracted much favourable com- 
ment when it was first put to use last year, will be somewhat en- 
larged in view of the expected larger foreign participation. The 
aircraft parking space will likewise be extended to allow a greater 
number of machines to be shown during the eight days preceding 
the two air displays. 


Britannias, Sabres, Silver Stars 


‘THE General Dynamics Corporation reports that Canadair, 
Ltd., its Canadian subsidiary, is continuing with preliminary 
engineering and tooling for the maritime-reconnaissance version 
of the Bristol Britannia for the R.C.A.F. A mock-up is under 
construction and should be ready for evaluation early next year. 
Production of F-86 Sabres and of T-33 Silver Stars continues. 
More than 1,200 Sabres and more than 400 Silver Stars have 
already been delivered, and there is a “good possibility” that 
additional Sabres will be ordered by the R.C.A.F. In addition, 
Canadair is participating in the design and construction of “com- 
plete guided missile units” for the R.C.A.F. 

An unofficial report from the U.S.A. has connected the D.H. 
Gyron (which might be made by D.H. Canada) with the F-100 
as a possible successor to the Sabre at Canadair. 


U.S.A.F. Canberra Trainers 


HE U.S.A.F. has placed a contract for a transition trainer 

development of the Martin-built English Electric Canberra, 
designated B-S7C. The cockpits will be in tandem, as on the 
B-57B, and provision will be made for training in night instrument 
flying, in affording piston engine pilots jet experience, and giving 
fighter pilots multi-jet background. The first B-57C should fly 
next month. 


More Viscounts for Hunting-Clan 


[4st Monday, Vickers-Armstrongs announced a second order 
for Viscounts from Hunting-Clan Air Transport, Ltd. The 
new contract, for two 700Ds, brings the number ordered by 
Hunting-Clan to five, the first of which are due for delivery next 
spring. This is the second occasion on which a prospective 
operator has increased a Viscount order before receiving his first 
delivery; Trans-Canada Airlines, last August, raised their orders 
from 15 to 22. Orders received to date for Viscounts now amount 
to 157, with a further 29 on option. 


F.D.2’s Emergency Landing 


AS the result of an emergency landing at Boscombe Down on 
November 17th, damage was sustained by the Fairey F.D.2 
supersonic research aircraft. The pilot, Mr. Peter Twiss, was 
unhurt. On the day of the accident the makers stated that, 
although the extent of the damage had not then been fully 
assessed, it was hoped that flight trials could be resumed “in 
the near future.” The F.D.2 has made a number of successful 
flights since it first took the air on October 6th. 


Leaving North Luffenham 


‘THE famous Sabre-equipped No. 1 Fighter Wing of the Royal 
Canadian Air Force is to leave its base at North Luffenham 
early in the new year, and will transfer to a new NATO base at 
Marville, in France. Initial stages of the move began this month 
with the switching of aircraft and personnel of 410 Squadron to 
Baden-Soellingen, whence they will operate until the Wing Head- 
quarters has completed its move to Marville. No 441 Squadron 
will be moved to Zwiebrucken in December. Assisting in these 
moves will be dair North Star transports of No. 426 
Squadron, from Dorval, Montreal. The third squadron of the 
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TRADEWIND: A beautiful aircraft deserves a beautiful name, and 
Convair's R3Y-1 Tradewind trans-oceanic transport has certainly been 
well served in this respect. Gross weight is about 80 tons, of which 
24 tons is payload. Take-off time—with the four Allison T40 turboprops 
delivering their gross output of 22,000 h.p.—is 30 sec, and maximum 
speed over 350 m.p.h. A bow-loading version has been built. 


Wing—No. 439—will remain at North Luffenham until the 
station closes. In the move of Squadron and Wing Headquarters 
during January four Fairchild C-119s of Nos. 435 and 436 
Squadrons will participate. 

The withdrawal of No. 1 Fighter Wing from North Luffenham 
will leave the Air Materiel Base at nearby Langar as the only 
R.C.A.F. station in the United Kingdom. 


Denmark—Greenland—U.S.A. 


ON November 15th Scandinavian Airlines System inaugurated 
one of the most important long-distance air services of recent 
years—the 5,160-mile route between Copenhagen and Los 
Angeles via Sondre Stromfjord (formerly Bluie West 8) in Green- 
land and Winnipeg, Canada. The start of scheduled services 
across the trans-polar region follows a series of proving flights 
by S.A.S., the first of which—an eastbound delivery flight by 
DC-6B Arild Viking—was made two years earlier, on November 
19-20th, 1952. Preparations for the service were completed 
several months ago, but its inauguration was delayed by negotia- 
tions for traffic rights in America and Canada. 

Arild Viking was to have operated the first direct service from 
Copenhagen to Los Angeles on November 15th, but a fault in the 
air-conditioning system caused its replacement by another DC-6B, 
OY-KMI Helge Viking. The flight left Copenhagen on schedule 
at 2010 hr local time, carrying 32 passengers and a crew of 12. 
Those aboard included Prince Axel of Denmark and—expressing 
both the three-nation character of S.A.S. and Government faith 
in the quality of the airline—the Prime Ministers of Denmark, 
Norway and Sweden. Large crowds watched its departure from 
Kastrup Airport. 

During the night, when 100 miles east of the coast of Green- 
land, Helge Viking exchanged signals with the aircraft operating 
the reciprocal service, then about 65 miles away. This aircraft, 
LN-LMP Leif Viking (renamed Royal Viking for the occasion), 
had left Los Angeles on the morning of November 15th carrying 
37 passengers. Both flights were completed uneventfully within 
minutes of their scheduled times. The schedules are as follows: 
Westbound (leaving Copenhagen at 2010 hr local time on Mon- 
days and Fridays), elapsed time 27 hr 10 min; eastbound (leaving 
Los Angeles at 0005 hr local time on Mondays and Thursdays), 
elapsed time 24 hr 20 min. 

The main advantage of the Greenland route is the time saved 
on journeys to the west coast of North America. Previously, 
when flying from Copenhagen to Los Angeles, it has been 
necessary to change at New York: this route is nearly 1,000 miles 
longer, and the journey is longer by several hours. Eventually, 
this reduction in distance should be reflected in quite impressive 


POLE -VAULTING PREMIERS: Distinguished passengers on the 
inaugural S.A.S. flight from Copenhagen to Los Angeles, reported 
above, included three Prime Ministers: Left to right, Mr. Erlander 
(Sweden), Mr. Hedtoft (Denmark) and Mr. Torp (Norway). 


savings in fares. At present, however, only first-class passengers 
are carried on the Greenland route, so the cheapest method of 
travelling between Los Angeles and Copenhagen is still the con- 
ventional route via New York, tourist services being available. 

The time-saving advantage of the Northern route will become 
more apparent when S.A.S. extend their new service beyond Los 
Angeles to Tokyo, reducing existing flight times by 24 hours. 
Though the honour of opening the route belongs to S.A.S., other 
airlines have plans for operating similar services. 

In just over a year’s time S.A.S. hope to introduce the Seven 
Seas (Douglas DC-7C) on the Northern route, cutting out the 
stop in Greenland and reducing flight time to Los Angeles by 
about three hours. A contract for eight of these aircraft, costing 
just over £1m each, was signed in San Francisco last week. 


Air Strategy 


WITH the above title, a lecture was delivered to the Handley 
Page Engineering Society on November 15th by G/C. 
R. C. M. Collard, the company’s sales manager. The basis of air 
strategy, he said, could be summed up in the question “What is the 
best way to be strong in the air?” This fundamental question must 
not be obscured by a partisan approach or sterile controversy 
such as that between the advocates of land-based and carrier- 
borne bombers. For some years to come the nuclear weapon 
must be delivered by conventional means—by manned bombers. 

One of the main duties of the air arm, said G/C. Collard, was 
as a deterrent to war, and to be an effective deterrent it must be 
able to deliver nuclear weapons with accuracy at the shortest 
notice. Having dealt with such over-riding considerations for 
global war, he went on to remark that, unfortunately, countries are 
likely to be involved in localized wars similar to those in Korea 
and Indo-China. Like the tribal wars of the past, these could be 
fought with obsolescent weapons. Countries were compelled to 


IN THE STACK: Four Convair 340s, one of which is shown, now await 

delivery to Lufthansa, Germany's soon-to-be-reborn airline. Pending 

political clearance to ferry the aircraft to Germany, crew-training is 
being conducted in the United States. 
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FROM ALL QUARTERS... 


strike a balance between their weapons for global and local wars. 
The history of aircraft showed the slow development of their 
offensive power. Their strategic use was developed only in the 
last war, and a major error in German planning was neglect of a 
stategic air force and concentration on the ground support role. 

In the next war there was unlikely to be any breathing space 
at the beginning, and preparations should not be based on con- 


A First View Inside 
the U.S. Navy's WV-2: 


Crew of Twenty-six 


SUPER CONSTELLATION airframe; Wright Turbo- 
Compound engines; wing-tip fuel tanks which protract 
endurance to over 24 hours; more than six tons of electronic 
equipment; a crew of 26; bunks convertible to couches; a galley 
with refrigerator, running water and grills . . . . all these add up to 
quite an aeroplane. Such, indeed, is the Lockheed WV-2, now in 
production for, and in service with, the U.S. Navy as a radar 
picket and counter-measures aircraft. For picket duties the WV-2 
carries very powerful search radar to high altitudes, where this 
equipment attains its maximum effectiveness; and even should 
the enemy approach under the beam of normal radar the WV-2 
could pick him up far beyond present protection zones. By 
the use of U.H.F. radio details of enemy strength, direction, 
height and speed can be transmitted to defending intercepters. 

The most distinctive features of the aircraft are, of course, 
the great fungus-like growths above and below the fuselage. The 
upper protuberance is 8ft tall and houses the height-finding 
radar antenna, whereas the “guppy” bulge below carries equip- 
ment to determine the speed, strength and direction of air or sea 
threat. 

The cabin of the 113ft-long fuselage is pressurized to main- 
tain 10,600ft altitude at 25,000ft; it is liberally soundproofed, and 
the seats are scientifically designed to minimize fatigue on long 
patrols. Each WV-2 carries a complete electronics maintenance 


RADAR PICKET 


The grace of the Super Constellation airframe is surprisingly little marred by the WV-2's radar. 


mirror are the source-light and an early-warning Douglas Skyraider. 


ditions prevailing in 1945, when vast numbers of troops and 
great quantities of warlike material were available. They should 
be based, in principle, on a situation parallel to that of 1939, 
when resources were few. | 

The lecturer went on to give these six basic principles of air 
strategy: (1) the air is indivisible, and the air war, whether over 
land or sea, must be regarded as one campaign; (2) control of air 
forces must be centralized, for efficiency and flexibility; (3) their 
main objective must be mastery of the air over enemy territory; 
(4) bases must be secured from attack, by their remoteness, or 
efficient air defences, or a combination of both; (5) victory in the 
air war is necessary before land or sea operations are possible; 
(6) a purely defensive strategy is disastrous. 


Design Re-organization at Belfast 


RE-GROUPING of the design-teams of Short Bros. and 
Harland, Ltd., is announced. The technical staff is to be 
divided into four groups, to be known as structures, project and 
aerodynamics, aircraft design, and Castlereagh (the last so-called 
because it is located at the Castlereagh. factory; it now contains 


guided-weapon and research departments together with a new 


department known as “special products”). The groups will be 
under the overall direction of Mr. David Keith-Lucas, director 
and chief designer. 

Appointments in connection with the new scheme include the 
following: Mr. R. Boorman (previously deputy chief engineer) 
becomes chief structural engineer; Mr. C. D. Hatton assistant 
chief engineer (aircraft); Mr. F. H. Robertson chief project 
designer; Mr. K. L. C. Legg (formerly assistant designer, struc- 
tures) becomes structural development engineer; and Mr. 
F. P. Youens (formerly chief aerodynamicist) is now advanced 
projects engineer. 


shop and a team of specialists to make in-flight adjustments and 
repairs. A special point is made of keeping the crew (originally 
announced as numbering 31) well fed and refreshed, and two 
crews are carried for all stations so that rested men are instantly 
available in an emergency-search situation. 

The operational nerve centre is the “combat command centre,” 
where radar watchers provided by the Combat Intelligence 
organization do their spotting, plotting and directing. To the 
rear are five radar search scopes, and, at the extreme after end of 
the cabin, bunks for the relief erew-members. 

A wealth of detail is visible in the interior photographs released 
for publication and reproduced on the opposite page. There are, 
for example, intercom switches for crew-members designated 
CICO, ACICO 1, ACO 2, 3, 4 and 5, height finder, radar opera- 
tor, ECM operator, poster, talker and plotter. Instructions are 
given that, prior to operation of the APS-20B radar on the ground 
the access door of the radome is to be opened and the interior 
inspected for fuel, oil leaks or fumes. The door is to be left open 
during ground operation. 

In April this year it was announced that WV-2s were being 
posted to Hawaii, and when the first machine arrived it was held 
as a new example of the island’s strategic importance to the con- 
tinental United States. The squadron concerned was Airborne 


Early Warning Squadron One (designated VW-1). 


FLIGHT 


THROUGH THE LOOKING GLASS: Fitted with her second mirror 
deck-landing device—this one on the starboard side—H.M.S. “ Albion” 
is now at Malta, working-up with her sister-carrier “Centaur.” Both 
use the “semi-angled” deck of 544 deg. Reflected here in “Albion's” 
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(Above) The combat information centre of the heavily populated WV -2, 
with the cockpit windows visible in the far distance. 


(Right) The radar (lower installation) registers the ranges and 


bearings on its scope. The electronic device above is used for checking. 


(Below) Domestic scene in a WV-2's galley during a break for coffee. 
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G.A.P.A.N., Installation 


WHEN the Duke of Edinburgh, as 
Grand Master of the Guild of Air 
Pilots and Air Navigators, participates in a 
ceremony at County Hall, London, next 
Tuesday, November 30th, he will install 
Capt. J. C. Harrington, O.B.E., F.R.G.S., 
as Master. Capt. “Jackie” Harrington is 
B.O.A.C.’s deputy director (operations); 
he joined Imperial Airways in 1932 and 
was one of the pioneer pilots on the 
Empire flying-boat routes. 


More Sycamores for R.A.N. 


FOUR additional Bristol Sycamore heli- 
copters for the Royal Australian Navy 
arrived in Sydney last Friday and have 
been undergoing acceptance tests. 


Gnats at Question-time 


IN the House of Commons last week, Mr. 
Wyatt (Lab., Aston, Birmingham) asked 
the Minister of Defence if he would 
recommend to NATO the uniform 
adoption of a British fighter which cost 
£25,000 as against the £70,000 for other 
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fighters available. Mr. Macmillan replied 
that the NATO authorities were at present 
considering the relative merits of this 
design and others; he naturally hoped that 
a British design would be regarded as the 
most suitable. 


Ambulance, Officer? 


WHILE a police constable was taking 
details of a road accident near Til- 
manstone, Kent, last week, a U.S.A.F. 
helicopter came down low enough for the 
pilot to ask whether any help was needed. 
Assured that everything was under 
control, the pilot waved and flew off. 


Gloucester, Gloster, Glocester 


AN old farmhouse a few hundred yards 
from the Gloster Aircraft factory has been 
converted into an inn and named The 
Glocester Flying Machine—spelt thus. 
The name refers not to any product of 
the factory but to a famous stage-coach 
which used to ply between Gloucester and 
London. 


The Duke at Dunlop’s 


ON Wednesday of last week the Duke of 
Edinburgh visited the Dunlop research 
centre at Fort Dunlop, Birmingham. He 
took particular interest in the high-speed 
test rig which reproduces take-off and 
landing stresses in aircraft tyres, and 
inspected a display of aircraft exhibits 
specially assembled for his visit; these 
included the Maxaret brake; tyres for con- 
trasting sizes of Service aircraft; and a 
g-suit. 


High-altitude Art 


DEVELOPED for the U.S. Navy by 
Mexico College of Agricultural and 
Mechanical Arts, a high-altitude target 
for guided missiles is being tested at 
White Sands proving ground, as shown in 
the accompanying photograph. The 
rocket, 13ft long by 9in in diameter, con- 


“You were told to 
deliver a Canberra to 
Washington“ 


POGO is the code name of 
this rocket which releases 
a parachute to act as a 
guided-missile target (see 
paragraph above). 


AND THERE 


SURGICALOPERATION: 
The original twin-finned 
empennage of the Hurel 
Dubois HD-32 has now 
been replaced by the 
surfaces shown — with 
a towering vertical 
assembly quite in keep- 
ing with the high-aspect 
wing. The aircraft was 
first air-tested with its 
new tail on November 
11th. It is authoritatively 
stated that the first 
production series will 
number 150 aircraft. 


tains a 20ft-diameter parachute, silvered 
to reflect radar signals. Fired from a 
portable launcher to the required altitude, 
the rocket releases the parachute, which 
floats slowly earthward with the 17-lb 
nose-cone serving as a stabilizer. 


Spoon-feeding 

A WAVE of “flying saucer” stories has 
lately been sweeping the Iron Curtain 
countries; they have been so numerous 
that last week Budapest Radio brought an 
“expert” to the microphone to explain to 
the populace that “all flying saucer reports 
originate in the bourgeois countries, where 
they are invented by the capitalist war- 
mongers with a view to drawing the 
peoples’ attention away from their 
economic difficulties.” 


Stratojet Change-over 


THE 32lst Wing of the United States 
Strategic Air Command are to fly their 
Boeing B-47 Stratojet six-jet bombers to 
Great Britain next month as one of the 
routine long-distance mobility exercises. 
They will remain for three months. At 
the same time the 43rd Bomb Wing, which 
has been training in England for about 
two months, will return home to Arizona. 
Some of these machines will fly the 4,500- 
miles non-stop, with air refuelling. 


Boost 


A SPOKESMAN of America’s Aircraft 
Industries Association said last week that 
plans were well advanced to receive the 
Australian Air Mission, shortly due to 
leave Britain. One newspaper report says 
that the mission will be entertained by 
nearly a hundred top-ranking executives, 
who will “turn on pressurized sales talk.” 
A San Francisco radio commentator is 
quoted as saying: “The British cannot sell 
them anything like our Super Sabre, the 
F-100—there is no reason why we should 
not capture the Australian aeroplane 
market.” 
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FLIGHT 


WHAT LOADS ARE ACTUALLY 
APPLIED ON LANDING GEARS? 


To find out, we “ wired” this plane for trouble! 


T had never been done before— 
| extensive flight-test study in 
which simultaneous recordings 
were made of all the component 
landing-gear loads affecting wheels 
and brakes, together with the 
resulting strain. 

We selected one of our own 
fleet as the guinea pig, and 
ultimately put it through every 
conceivable type of field man- 
ceuvre during the course of 64 
flights — with strain gauge instru- 
mentation of the gear at 135 points. 

But first, Stresscoat was used to 
tell us where to locate strain 
gauges. Then, to segregate loads 
the instrumented strut assembly 


WHEELS 


| 


was subjected to extreme con- 
ditions of drag, side, radial, and 
castering loads on special labora- 
tory test equipment. 

The results have proved the 
dependability of laboratory test- 
ing and have enabled us to go 
further, for they have opened up 
new knowledge concerning true 
service loads which was hitherto 
unknown. 

It took two years in the doing 
— all because Goodyear insists on 
ascertaining rather than assuming 
the items which represent the 
facts of the problem, thereby 
helping to pioneer aviation 
progress. 


GOOD*YEAR 


AVIATION 
PRODUCTS 


First : Stresscoat for 
Laboratory Tests 


Then : Strain Gauge Instrumentation 
for Comprehensive Flight Studies 


BRAKES 


THE GOODYEAR TYRE & RUBBER CO. (GT. BRIT.) LTD., AVIATION DIVISION, WOLVERHAMPTON & WALLASEY 
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A page from 
THE ESSO HISTOIRE 
OF 
AERIAL LOCOMOTION 


Adapted from the French de 
P. Crochet-Damais. Illustrated par 
Philippe Féty avec permission. 


THE HISTORIC ASCENT OF FRANCOIS PILATRE DE ROZIER 


N November 21, 1783, a magnificent balloon decorated 
with fleurs de lys and signs of the zodiac took off before 
a brilliant assembly in the garden of La Muette. 

For the first time in history a balloon was carrying 
passengers. In command was Francois Pilatre de Rozier, 
headstrong man of action, surgeon, chemist, mathematician 
and Don Juan of the salons. With him, as co-pilot, was the 
hot-tempered, arrogant Marquis d’Arlandes. 

“ | was surprised at the uneasy silence which our departure 
caused,” wrote d’Arlandes. “I therefore took out my 
handkerchief and waved it.” For this action he was criticised: 
“ You are doing nothing,” de Rozier complained, “ and we 
are scarcely rising.” 


But soon the balloon was climbing madly. “I turned to 
see where we were,” wrote d’Arlandes, “ and found we were 
between the Ecole Militaire and Les Invalides, which we had 
already exceeded by 400 fathoms...” 

The trip lasted twenty-five minutes and covered ten kilo- 
metres and there was frightful confusion when the balloon 
returned to earth at Butte-aux-Cailles. The brave balloonists 
were mobbed and poor Pilatre’s frock-coat was divided up 
among the souvenir-hungry crowd. 

D’Arlandes, it seems, was the first to recover. He rushed 
off to the Academy to broadcast the story of the triumphant 
exploit, and in defiance of all protocol was madly applauded 
by the elders. 


Today genius gets results by remembering that it pays to say 


AVIATION FUELS & LUBRICANTS 


PETROLEUM COMPANY, LIMITED, 


36 QUEEN ANNE’S GATE, LONDON S.W.1 
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“FLIGHT” 
photographs 


A line-up of Africair 
DC-3s at Lilongwe, 
Nyasaland. The airlift 
described below operates 
between Francistown, 
Bechuanaland, in the 
south and Lilongwe and 
Fort Hill in the north. 
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AFRICAN AIRLIFT 


Linking Bechuanaland and Nyasaland: the Mineworkers’ Shuttle Service 


THE scene illustrated on this page is one enacted, with minor 
variations, on practically any day of the week at Lilongwe Air- 
port, Nyasaland. As well as being a calling-point on the regular 
DC-3 and Beaver routes of Central African Airways, this relatively 
isolated airport is the main northern terminal of a continuous air- 
lift carrying native miners between their work in the south and 
their homes in Central or East Africa. 

Africair, the South African charter firm which operates the lift, 
may make as many as 40 arrivals and departures weekly to and 
from Lilongwe. Traffic is two-way. Southbound, the company’s 
Dakotas each carry 31 recruits and a “conductor” to Francistown, 
Bechuanaland, whence the prospective miners continue their 
journey to the Rand by train. On flights from Francistown to 
Lilongwe, the aircraft bring back workers who have completed 
their period of service in the mines. The weight of luggage carried 
by the “repatriates” reduced by four or five the number of 
passengers on northbound flights. The distance between Lilongwe 
and Francistown, 650 miles, is covered in about four hours. 

The silver fuselages of the Dakotas carry the legend Wenela, an 
abbreviation for Witwatersrand Native Labour Association—the 
agency responsible for recruiting the workers and arranging their 
employment. Workers’ contracts usually run for some 2} years, 
during which time, it is reported, they are extremely well fed and 


cared for. The air journey to the south is for virtually all recruits 
the first taste of air travel, and it is regarded as a major attraction. 

In appearance, there is a world of difference between south- 
bound and northbound passengers. Most of the recruits arrive 
at Lilongwe barefooted, wearing khaki slacks and green jerseys 
marked Wenela and issued at the recruiting centre. Their few 
belongings are wrapped in blankets and tied into loose bundles. 

“Repatriates” step off the aircraft looking fitter, more heavily- 
built and a good deal more self-assured. Their clothing reflects 
the fashion of the day among African mineworkers : at the moment, 
complete cowboy outfits are much in evidence. So, too, are studded 
leather bracelets and sun-glasses. Each man’s cabin baggage 
is stowed in a brightly coloured metal trunk resembling an outsize 
biscuit tin. 

The African’s major object in leaving his family for a spell of 
duty in the South African mines is, of course, to earn sufficient 
money to raise his living standard on returning to his home 
village. At one time, however, the attractions of South African 
shops proved strong enough to defeat this object, and men were 
returning with only a few shillings to show for two or three years’ 
absence from home. This problem was overcome by a compulsory 
savings scheme; half of each man’s wages are withheld, a quarter 
being paid regularly to his dependents and a quarter saved. 


The dusky-skinned “cowboys” below are in fact miners, newly returned to Central Africa on completion of their contracts in the South and 
assembling their kit before boarding the airport coach (right). Also shown (below, right) are recruits reporting at Lilongwe for the flight south. 
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IN CHURCH HOUSE 


By KENNETH OWEN 
DIGNIFIED building in Deans Yard, calm in the over- 
shadowing presence of Westminster Abbey, has recently 
been the setting for a searching inquiry into two cata- 
strophic accidents of the air. The interaction of legal procedure 
with the affairs of aeronautics could not fail to be fascinating in 
itself, quite apart from the technical interest of the facts emerging 
about the life—and death—of the aircraft concerned. Or so it 
seemed, at least to one observer of the Church House scene. 
Opening-day atmosphere was a miscellany; dramatic, formal, 
theatrical, incongruous. Drama in the story to be unfolded, 
formality wearing a black coat and striped trousers. Theatre in 
the scene itself, artificial yet real at once. Incongruity swinging 
from the trapeze-like microphone wires and bringing a breath 
of the circus ring to this sober arena. Around the central bowl, 


the circular segments of counsel’s tables (strewn already with 
waves of documents) and the widening arcs of the rows of seats. 


SKETCHES By GORDON HORNER 


Behind the high table, where Commissioner and assessors are to 
sit, white sheets shroud two of the larger exhibits. An empty 
table to one side carries the label WITNESS BOX in block capitals. 

In the seemingly exposed front chorus-line, the two rows of 
counsel, dark and waiting, ease into their positions (also labelled 
——though here in copperplate script). The high, clear voice of an 
earnest, bespectacled young man—Mr. Penny, clerk of the court 
—calls “Silence !”; Commissioner and retinue move to the bench; 
and the public inquiry into the accidents to G-ALYP and G-ALYY 
has begun. 

Precisely, logically, the early days passed. After the Crown’s 
opening summary, the formal evidence of the facts proceeded; 
spoken by witnesses, read from affidavits : 

“I ama sailor. . . . I was busy working when I suddenly heard 
a heavy roaring noise like thunder. I turned and saw a globe of 


fire plunge into the sea. . 


Brisk, emphatic,  pro- 
longed, calm: whatever 
the mood, cross-examina- 
tion holds the attention. 
Interest lay in the facts, 
but even more in the men 
who probed and provided 
them for the Court. 
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“I was on duty at Ciampino from 2000 hr G.M.T. on Saturday, 
January 9th, 1954. 

“I saw no unauthorized person approach the aircraft. . . . 

“Message from YP, 0950 hours: Over Orbetello Beacon 
now. 

“The Certificate of Airworthiness was valid at the time of the 
accident. . . 

Technical ‘matters followed: the clear, strong evidence of 
R.A.E.’s chief; the meteorological reconstructions. The Commis- 
sioner asks: “What is an alto-stratus layer. . .?” “Can you tell 
me what the word occlusion means?” —and one immediately 
sympathizes. And yet one is impressed, more as each day passes, 
at the keen clarity of mind which enables counsel and Commis- 
sioner, these legal outsiders, to ask one question, perhaps two, 
and then delve surely into the technical maze of production pro- 
cesses, fracture analysis, proof loads, ultimate loads, stress-con- 
centration factors, refuelling techniques—yes, occlusions and alto- 
stratus layers, too—to arrive suddenly, surprisingly, at the point 
which concerns them. Or very near indeed. 

Of course, much depends on the witness, and the smooth flow 
of question and answer can easily reduce to a slow, erratic trickle. 
A careful scientist, mindful of that morning’s headlines and wary 
therefore of the entire legal profession, writes down questions, 
explores cautiously each catch—real or imaginary—and weighs 
each revlay s!owly, thoughtfulty. 

A self-assured ground engineer speaks confidently, claiming his 
full brief share of the limelight. 

A precise-speaking expert sticks to what is no more than a 
hunch, difficult to convey in cross-examination. The infinite 
variations from certainty to doubt, through probabilities and pos- 
sibilities, are probed persistently, repeatedly, for much can hinge 
on an exact state of mind—if it could be pinned down. Did you 
at that time. . . . If you had known then. . . . Would you have 
held a different opinion if. . . . One sympathizes, too, with the 
witnesses 

An aviation pioneer speaks of the adventurous, pioneering spirit 
of our race, of how we have paid for progress, each step, with 
blood and treasure. 

A scientist defines a redundant structure. 

A Minute To The Minister is read. 

A technician explains: “We covered it by making a shear link 
which would break when we got to the maximum fully factored 
drag on the nosewheel plus releasing the nosewheel and repro- 
ducing this spring-forward case.” 

And one recalls an affidavit, sworn in Elba, read in West- 
minster: “I am a farmer. 1 was out shooting in the Colle Reciso 
area of Portoferraia. I was on a small hill where the gun emplace- 
ments used to be. . . . Suddenly my attention was caught by a 
roaring sound in the air. I noticed two pieces of an aircraft, 
the smaller in flames, falling into the sea. . . 

The Inquiry continues. The momentous, painstaking R.A.E. 
investigation is outlined, and then detailed. Gradually, one feels, 
the picture begins: to sort itself out. The jigsaw pieces fit into 
place—day by day, in the early stages, changing in size and import- 
ance—but then more clues, more facts, more sense of proportion. 
Counsel for the Crown (acting, we are reminded, in the public 
interest) puts forward what seems to be a straightforward case. 
He has strong evidence; the observer is tempted to assume his 
account must be the right and only one. 

But others do not thus assume. The watching counsel—mind- 
ful of their clients’ interests and occasionally bringing up, almost 
always to our surprise and sometimes to theirs, another piece of 
the jigsaw—they do not assume it. Neither does the sincere 
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Wisdom and sound advice: the Commissioner of the Inquiry, Lord Cohen, received technical assistance from his three assessors. 


“outsider”—who wrote to Lord Brabazon long before this Inquiry 
began, who has a theory and who, this being this particular 
country, is being listened to in full—neither does he assume it. 

What now is the atmosphere? Spiders’ webs are brought to 
mind as counsel, skilled exponent of his art, persuasively and 
gently questions witness. Occasionally we see the quick pounce 
as the hoped-for, worked-for answer is eventually given. We also 
see the web change into a boxing ring when the wrong and dis- 
pleasing answer is given, when the persuasion changes to a rapid 
succession of terse exchanges—but by no means a fight, merely a 
sparring bout. Or is this, one wonders, a bull-fighting arena? 
Web, ring, arena: it is none of these. It is Church House and the 
Law is at work. 

In the midst of the differing opinions, the various motives and 
the conflicting submissions, it needs only a short yet penetrating 
interjection from the Commissioner to reassure at least one 
observer that wisdom and logic, backed by sound technical advice, 
is at the helm. These days of inquiry, one feels, are soundly 
based. They will result in the true facts and wise comment, with 
a goodly majority of red herrings, non sequiturs and other irrele- 
vancies firmly put away. This comes as an unexpected, heartening 
thought. 

Unveiled and now somehow unreal, the stark white pieces of 
an aeroplane, which in January burst and fell into the Mediter- 
ranean, are poised stiffly on a wooden frame behind the tribunal. 
Genuine, yet emphatic in its unreality, it is a white cardboard 
mock-up, a stage prop that we see. Front, Rear, Starboard, Port 
—the pasted labels add to the theatrical effect. 

There are other exhibits. There are models (one comes apart 
in seven pieces, as did its full-scale counterpart), diagrams, charts, 
photographs, strayn-gauges and smaller pieces of wreckage (“I 
would not wish you to suppose, my Lord, that I normally carry 
this sort of thing around”); and, of course, the ever-growing 
paperwork, the reports, certificates, log-books, lists, schedules 
and other documents, all quite inevitable. And all contributing 
to the dissection, in this Church House dissecting-room, of the 
story of these two aircraft. The dissected parts themselves, 
extracted in question and answer, are transferred for safe keeping 
to the daily 30,000-word transcripts of the shorthand note. 

Behind the arcs of counsel, some of their sponsors in the 
encircling seats appear to be praying, heads bowed forward. We 
look twice, and realize that they are listening close to the individual 
loudspeakers fitted to the seat-backs. Acoustically, the round 
hall is excellent. “Been copied all over the world—including the 
United Nations,” a proud attendant confides. We look down 
at the microphones below. There are 22, including a concen- 
trated four-pronged cluster over the very hub of the hall. 
Impressed, we nod appreciatively. Just along from the Press 
gallery sits the controller of all the acoustic variables, at his 
solitaire-board control panel. 

Among the other unobtrusive background men are, of course, 
the shorthand writers. A large man at the clerk’s table swiftly 
caresses the pages of his notebook with his expensive pen. His 
relief, a suave, bearded gentleman with thick-rimmed spectacles, 
glides unobtrusively into the seat beside him. The slightest of 
pauses in the cross-examination, the faintest hint of a swiftly 
exchanged glance, and the bearded man is alone. The baton, one 
is relieved to think, has been well and smoothly handed over. 

The Inquiry continues, and reaches the end of its fourth week. 
Main evidence completed, questions are propounded for the 
tribunal to answer. The Court adjourns. We close our note- 
book, walk downstairs, out of Church House and into the timeless 
air of Deans Yard, Westminster. 


767 
eg 


Their Claims to Consideration 


N last week’s article it was suggested that, for aircraft 
whose operational flight duration does not exceed one 
to one and a half hours, depending on their size, sub- 
sonic ramjets were superior to any other type of helicopter 
propulsion scheme currently under development. Fig. 1, 
repeated from that article, clearly shows the performance 
penalty which is imposed on the subsonic ramjet by its 
unavoidably high specific fuel-consumption. As in all heat 
engines, fuel consumption can be inversely related to the 
compression to which the working medium (usually air) is 
subjected prior to the release of heat by burning fuel in it. 
Most jet engines derive some benefit from ram compression 
of the air in forward flight, but the ramjet is the only one 
which relies upon it solely, and this is the fundamental 
reason why its subsonic efficiency is inferior to that of other 
jet engines. As mentioned last week, it may well be that 
use of the intermittent principle will enable this limitation to 
be evaded 
As speed increases, so does the ram compression of the air, 
and a rough guide to the relationship between Mach number and 
compression ratio is as follows : — 


ays No. Compression Ratio 
2.0 
3.4 
2.0 7.0 
13.3 


It is evident that at a Mach number of 2.0 the thermal efficiency 
will be of the same order as for other air-breathing power plants 
(about 33 per cent) whilst for operation at higher speeds it is the 
highest—with the possible exception of the turbo-ramjet. It 
follows that we should consider very carefully the application of 
supersonic ramjets to helicopter rotors, since it offers promise of 
wedding an acceptable fuel consumption to extreme mechanical 
simplicity. 

Compression of the air in the supersonic case is achieved in two 
Stages: first, through one or more shock-waves the flow changes 
from super to subsonic, with a consequent increase in density, 
pressure, and temperature; secondly, by a further speed reduction 
in a conventional diffuser. With the pitot-type diffuser shown in 
Fig. 2, a single normal shock-wave, either inside, attached to, or 
in front of the diffuser, completes the first stage. Above Mach 
numbers of 2.0 a shock-wave of this type is a rather inefficient 
process, and the diffuser should be fitted with a central body which 
generates one or more oblique shock-waves of lower strength, thus 
reducing the shock losses. It was explained last week that a 
high-speed helicopter ramjet needs skins which are to a certain 
extent deformable. For this and other reasons a centre body 
diffuser is not really practical, so that we may regard 2.0 as 
roughly the optimum rotor tip Mach number. Appropriate 
performance figures are as follows, based on the paper by Malcolm 
Harned referred to in the previous ee te 

Net thrust coefficient 
Net sea-level thrust 
Specific fuel-consumption 
Weight of unit 


85 (maximum) 
5,050 ib/sa ft frontal area 
3.0 Ib/Ib thrust/hr 
280 Ib/sq ft frontal area 
On a helicopter unit the thrust coefficient will be lower because 
of the greater difference between internal and projected maximum 
area. The pressure recovery in the diffuser will be rather lower 
than the assumed value of 87 per cent, and serious reductions in 
combustion efficiency can be caused if suitable allowances are not 
made in the design stage for the centripetal accelerations of the 
order of 8,000g. Nevertheless, the figures indicate that a unit pro- 
ducing the equivalent of 200 b.h.p. would have a frontal area of 
about 1.4 sq in only, which can be corrected to about 2 sq in for 
a helicopter unit 
It will be shown below that the supersonic rotor upon which 
such a unit would have to be mounted would need twice the power 
per pound of weight lifted that a conventional subsonic rotor would 
require. Thus a rotor with two units of 2 sq in frontal area would 
lift a helicopter of the 2,000 Ib a.u.w. class (i.e., a 3/4 seater). The 
small frontal area of the engines yields the rather paradoxical 
result that they would be much easier to design and construct 
than subsonic ones of the same power; it also seems likely that for 
the same reason the noise level will not be excessive. 
The only problem which might arise seems to be the develop- 
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ment of a flame stabilizer or baffle capable of maintaining the wide 


flame-stability limits defined for the subsonic case. e air 
velocity past the baffle will be of the same order, and its tempera- 
ture will be higher than in the subsonic unit, a factor which makes 
for improved stability. The physical dimensions of the baffle will 
be less, on the other hand, and it has been shown’ that, for a given 
band of fuel/air ratio for stable combustion, the factor 


V 


es D’ ? 
must be a constant, where 
air velocity past the baffle. 
absolute pressure in the plane of the baffle. 
effective diameter of the baffle. 
absolute inlet temperature. 

Comparing the supersonic unit of 2 sq in frontal area with that 
of its subsonic equivalent of about 40 sq in, we see that the effec- 
tive baffle diameter has been reduced to about 20 per cent of the 
subsonic value. Although both pressure and temperature of the 
air have increased we still require a substantial reduction in V, the 
air velocity past the baffle, if the stability parameter is to be ke 
constant. This requirement leads to a fairly complicated baffle 
assembly which might take some time to develop fully. Fuel injec- 
tion, on the other hand, can be practically perfect, since pressures 
as high as 16,000 Ib/sq in are available—are almost unavoidable, 
in fact, because of centrifugal pumping. 

Unit length would not be very different to the subsonic figure 
of 18in, and the weight would be about 360 Ib/sq ft of frontal 
area, in contrast to the Marquardt figure of 280 Ib/sq ft. Except 
that the pitot diffuser would be of the conical supersonic type, little 
difference in principle from subsonic units is to be expected. It 
seems reasonable to assume that the development of subsonic units 
would in fact be a necessary preliminary. 

The problem of starting the ramjet rotor assumes major propor- 
tions in the supersonic case, because a up Mach number of unity has 
to be exceeded before the engine can “take over” the rotor. For- 
tunately the solution has already been provided, by the “cold” 
rocket boost system as fitted to an S-55.*° By incorporating the 
acorn-sized catalystic units in the ramjet metering unit a ducted 
rocket would be obtained, substantially doubling the static thrust 
of the rocket. Hydrogen peroxide would be fed along the blade 
from a central tank as on the S-55, with the difference that the 
tank would have to be pressurized. A rocket starting unit of this 
type could also be used as a power boost when required. 

Supersonic Rotor Performance.—One of the big question-marks 
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Fig. 3 (above). Typical variation of thrust/torque ratio for subsonic and 
supersonic rotors (@ =0.05; constant chord; t/c=5 per cent). Propeller 
tests in region A suggest that theory is pessimistic; B indicates the 
region in which flutter is possible. 


Fig. 2 (left). Operational regimes for simple supersonic ramjet. A =Sub- 


\ 
, eee c critical: high external drag and diffuser buzz. B =Critical: design point. 
DIFFUSER C=Super-critical: low diffuser efficiency. 


in applying the ramjet to a helicopter has always been the perform- acceptable fuel consumption. The range of possible applications 
ance of a supersonic rotor. R. G. Austin and the writer have is so large that we can be sure of one common feature: the 
developed a theory to the stage where reasonable answers can be more promising ones will not be publicly discussed! 

obtained, and in due course it is hoped to publish this work. One Although there is no record of Mr. Fitzwilliams having enthused 
of the basic discoveries is that at a tip Mach number of 2 the over a ramjet, some of his comments in the 1954 Helicopter Num- 
ratio of thrust to torque is substantially the same as for a subsonic _ ber of Flight’ make an appropriate ending to this article : — 
rotor, a typical variation being given in Fig. 3 for the design case. “. . . it is difficult to avoid the conclusion that our position in the 
It should be noted that Fig. 3 is drawn for a constant solidity, | ¢xport market may shortly deteriorate to the point of extinction unless 


and in the general case it is thought that, for a given rotor thrust, W¢ are —. from our own resources, to apply a sharp corrective to 
present trends. 


ge a supersonic rotor will require twice th wer input of a - 

This the “In my view our circumstances dictate that this corrective should 
; li Fie. 1. P & pe take the form of a successful solution to the problems of the small 
aes sonic ramjet line in Fig. helicopter in the two-seat to six-seat size range. It is my personal 


The second paradox to be mentioned in this article is that a belief that a switch is now possible from mechanical drive to a really 


ae supersonic rotor is easier to design and manufacture than most _ efficient form of blade-tip propulsion which will enable us to make 
a subsonic ones, chiefly because it can be machined from the solid, these machines much easier to fly, with a much higher standard of 
a and with a double wedge section. Since the aerodynamic centre performance and greatly improved handling characteristics, eliminating 
j is at 50 per cent of the chord the problem of balancing becomes all objectionable operating limitations. I believe also that in these 
simple. This is not to say that serious problems do not exist; my 
justify an approach toward the mass market and volume production. 
and cyclic-control response will need consequence I to expect greatly reduced purchase 
: and operating costs, falling ultimately to as little as one-tenth of | 
Future Applications.—All the applications mentioned last week 
aNd for the subsonic ramjet—Army “crane,” ultra-light, light, crop- “If we could get such machines on the market in the early 1960s 
bee) Ae spraying, and training helicopters—will obviously benefit by the we would have little to fear for the future of the industry, which would 
: substitution of a supersonic rotor system but the greatest gain will be well on the way to a profitable and almost explosive expansion in 
come from its use with the convertiplane. For the first time it is helicopter size as well as in production volume.” 
vn possible to visualize a supersonic aircraft which retains the ability References 
a to hover and to fly vertically economically. Following Petter’s (1) E. A. DeZubay, Aero Digest, July 1950. 
lead, we can conceive a very cheap supersonic fighter of the con- @) Rocket Assistance for Helicopters, p. 500, Flight, September 24th, 


figurations first suggested by Laufer or Kurt Tank. Following 19 


Hafner’s lead, we have a supersonic V.T.O. airliner with an (3) O. L. L. Fitzwilliams, p. 287, Flight, March 12th, 1954. 


THE BATTLE OF BRITAIN ON TV 


“WE of the Luftwaffe are ready with our plan to eliminate the designer, will have particularly appreciated. Kesselring, on the 
British Royal Air Force. Its destruction will take two, maybe other hand, arrogantly explained to the watching millions that 
four, weeks. Fighter Command comes first—four, maybe eight, “the battle would have been won if the Luftwaffe had not been 
days.” These words of a German broadcaster, recorded in the ordered to change its plans so often.” 
summer of 1940, were used to introduce the second film in the Few air sequences could be shown in the blitz, for obvious 
B.B.C.’s television series War in the Air, shown on Monday, reasons, but brief shots of He 1lls taking off at dusk, and 
November 15th. Spitfires rising to meet them, were shown. The development 
Entitled The Battle for Britain, the film covered the day Battle of airborne radar was mentioned, with its promise of taking our 
of Britain and the night blitz, beginning with shots of Do17s, _ fighters to within three miles of their target—and the urgent need 
Do 215s and He 1l1ls taking-off for massed daylight attacks for the cities under bombardment to hold out while the equipment 
against this country. An excellent close-up showing the peculiar was produced. To help them to do so the radio beams along 
topp'ing of bombs falling from an He 111, owing to the fact which the Germans sometimes flew to their objective was “bent” 
they were stowed tail-downwards, will have intrigued viewers and their bomb loads diverted to open country. Decoy fires, too, 
although many will now be familiar with this phenomenon. The were often used; one seen in the film was said to have collected 
actual battle was vividly portrayed by camera-gun shots from 230 H.E.s in one night, at a cost of “two cows and two chickens.” 
Spitfires, Hurricanes and German fighters. The battle reached From the evidence of the first two episodes it is now possible 
its peak on September 15th and it was significant that the film to make a provisional appraisal of the series. The first noticeable 
quoted the war-time claim of 185 enemy losses, instead of the point is that, so far, little has been shown that is not already 
much lower “official” figure since indicated by captured German known. All viewers know that we won the Battle of Britain; the 
documents. film could have taken them behind the scenes and explained how. 
In a televised interview the previous Thursday both General Secondly, a series such as this cannot help but be a condensed 
Kesselring and Willi Messerschmitt had commented on the battle _ history of the war; and so far no attempt has been made to present 
from the German point of view. Messerschmitt thought that “The a clear overall picture of the situation. Thus, the entry of Italy 
Luftwaffe didn’t succeed in knocking out the R.A.F. because its into the war has not even been mentioned, let alone the fact that 
reserve strength diminished and the battle had to be broken off; she took part in the Battle of Britain. Also, with so many films 
the Germans could not win because the English managed to get available, it is a pity that some of the camera-gun shots included 
new machines into action quicker than we thought possible.” This should have shown both Me 109Gs and Fw 190s being shot 
latter point is something which Messerschmitt, as an aircraft down; neither type was operational at the time. M.F.A. 
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1954-55 lecture programme, held in the library of 

the Royal Aeronautical Society on November 12th, 
a paper entitled Helicopter Production was presented by 
Mr. E. J. Boulger. Introducing the lecturer, the chairman, 
Dr. G. S. Hislop, said that Mr. Boulger was now contracts 
manager at Westland Aircraft, Ltd. He had, earlier, held 
the position of chief planning engineer and it was on 
experience gained in this capacity that his lecture was 
based. 

Mr. Boulger began by giving a brief description of the Westland 
Whirlwind (WS-55) helicopter. This machine had now received 
a full C. of A. in all categories and was in quantity production. 
In addition, the Westland Dragonfly (WS-51), manufacture of 
ae had begun in January 1948, was still in full production at 

‘eovil 

Jigging and tooling were a major item in the initial production 
expenditure and had a considerable effect on the rate of production 
and cost of the product. However small the number of helicopters 
to be constructed, some tooling was essential, as many components 
could not be manufactured in any other way. As a means of 
obtaining a target costing figure, they had found that the following 
formula was satisfactory : — 


A’ the third meeting of the Helicopter Association’s 


N 
T=C+— 
15 
where T = tooling cost (£). 
C=0.75 x estimated man-hours for first production 
helicopter. 
N =total estimated man-hours for number in batch. 

Their experience at Westlands had been that the cost of tooling 
for helicopters was greater than that for fixed-wing aircraft, owing 
to the larger number of forgings required. As an example, the 
Dragonfly tooling cost for transmission was £100 per pound 
weight as against £65 per pound weight for the fabricated part 
of the structure. 

The original number of 30 Dragonflies laid down at the outset 
meant, necessarily, a limited tooling budget. Jigs, tools and gauges 
were, therefore, allocated solely where they were essential to 
guarantee interchangeability. Rather than make semi-permanent 
tooling for the majority of detail parts, it was decided to keep 


Fig. 1. Part of the Whirlwind production line at Yeovil. WS-55 fuselages "Fig. 2. Measuring blade spar wall-thickness by means of the Sonizon 


are seen, some with their engines installed. 
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Points from a Helicopter Association Lecture and Discussion 


The author of the paper, Mr. E. J. 
Boulger of Westland Aircraft. 
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within the budget by making as many permanent production tools 
as possible and to use temporary tooling for the remainder. The 
principle proved to be sound and, as contracts for further Dragon- 
flies were received, permanent tooling was substituted. 

On the subject of machine-tool equipment, Mr. Boulger 
expressed the opinion that copying lathes and copying millers 
were ideally suited to the heavy rough-machining required for 
a number of the steel transmission components. 

In some cases, also, they could be used for finishing work. He 
quoted the rotor blade end-fitting as an example, saying that the 
machining time for this component on a copying miller was only 
4} hr by comparison with 7 hr on a conventional milling machine. 

Of particular interest was the lecturer’s description of the 
methods used in the machining of the metal rotor-blade spars. 
The D-section light-alloy extrusion was 23ft in length and incor- 
porated a twist from one end to the other. A spindling machine 
was used for the machining operation, the spar being drawn past 
a high-speed profile cutter by means of a cable attached to a 
powered winch. Spring-loaded rollers on each side of the cutter 
held the spar against rollers mounted on the fixture. The fixture 
formed a cross-slide with vernier adjustment for regulating the 
depth of cut and, as the remainder of the spar was not constrained 
in any w ay, no difficulties were caused by the twist. 

The close limits in wall thickness to which it was necessary 


instrument. The method shown in Fig. 3 is also employed. 


to work called for several cuts in order to remove 
surplus metal. In between each cut the wall-thick- 
ness of the spar was checked by means of a Sonizon 
instrument which measured the time required for a 
sound-wave at the outer surface to be reflected back 
from the inner surface. A more recent development, 
to increase the accuracy of this measurement, in- 
volved the use of a radio-active isotope which was 
inserted into one of the holes in the spar. The thick- 
ness at the measuring point was indicated on a 
modified Geiger counter by the rate of flow of / rays 
through the metal. 

A polishing operation produced the desired sur- 
face finish and the profile of the blade was completed 
by the addition of the trailing-edge sections, which 
were attached to the spar with metal-to-metal cement. 

The lecturer continued with a description of some 
of the test equipment used by his company in the 
course of production. Owing to the large number of 
rotating mechanisms and other moving parts, test 
equipment had to be provided on a large scale. 
They had test rigs for checking the operation of 
hydraulic jacks, dampers, gearboxes, and many other 
items. The gearbox test rig, which was powered by 
a 170 h.p. electric motor, was set up with the primary 
object of carrying out standard running-in and 
acceptance tests on production gearboxes. It was 
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found, however, that it was of great value during the 100-hour 
type-test of the first Whirlwind. 

Also for Whirlwind production, they used a rotor-blade match- 
ing and tracking machine on which every blade manufactured was 
matched and tracked against two master blades. In this way it was 
possible to ensure that all blades had identical characteristics and 
it was possible to supply operators with single spare blades from 
stock, a practice which was obviously much more convenient and 
economical than the earlier custom of supplying blades only in 
matched sets. 

In conclusion, Mr. Boulger said he thought it a mistaken policy 
to design a helicopter with low cost of manufacture as the main 
arbiter of design. The customer was interested only in simplicity 
of operation, not in simplicity of manufacture, and the two rarely 
went together. He thought that the only sound policy was to 
offer the customer a helicopter which would perform all the 
services he required; the resulting demand for the machine 
would enable product'on engineers to reduce the cost of manu- 
facture, because they would be able to adopt mass-production 
methods. 


Fig. 3. An experimental method of spar wall-thickness measurement— 
by means of a radio-active isotope and Geiger counter while the spar 
is drawn through the spindling machine. 


THE DISCUSSION 


Mr. HuGu Gorpon (Saunders-Roe), opening the discussion, congratu- 
lated the lecturer on the presentation of a first-class paper. He thought 
Mr. Boulger’s system of budget control of tooling was most commendable 
but he did not share wholeheartedly in enthusiasm for the copying lathe 
as an instrument of production; his disagreement was based on economic 
grounds. On the question of the use of radio-active isotopes, he wondered 
whether any special protection was necessary for the operator. He also 
inquired as to what extent Westlands followed the Sikorsky production 
methods and whether it had been found possible to effect improvements 
over the American systems. He asked the lecturer whether his company 
segregated the manufacture of helicopter components from that of fixed- 
wing aircraft components and, addressing a question to the chairman, 
inquired whether, in view of the interest in helicopter test-rigs, Dr. 
Hislop could enlarge upon the system of “sealed servicing” with which he 
had been associated. 

Mr. Bou.cer, in reply, said he was convinced that the copying lathe 
was superior to the capstan, centre or turret lathes for many production 
purposes. It was, admittedly, more expensive to purchase but its output 
was higher; and, since it was possible to employ semi-skilled operators, 
utilization could be more easily increased by adopting a double-shift basis 
for planning the work. The time required to set-up the copying lathe was 
negligible by comparison with conventional machines. Of Sikorsky 
methods, he said that his company had, in the main, followed the 
American production procedures except in a few cases. In the case of 
the metal-blade spar-machining, for example, the Westland method of 
using a spindling machine was superior to the earlier American method 
and it was, in fact, now being followed by Sikorskys themselves. His 
company did not normally segregate the manufacture of helicopter and 
fixed-wing aircraft components, but the assembly of the helicopter 
transmission systems was carried out in a separate shop for reasons of 
cleanliness. He asked his colleague, Mr. Hyde, of their metallurgy 
department, to reply to the question concerning radio-active isotopes. 

Mar. P. W. Hype (Westlands) said that when the manufacture of metal 
blades was begun at Westlands, there was only one instrument which 
was capable of measuring wall thickness and that was of American design. 
With this they were able to achieve an accuracy of within 0.002in with a 
wall-thickness of between 0.050 and 0.060in, the inner side being a blind 
measurement. Subsequently, they had developed the isotope method 
with the assistance of the Atomic Research Station at Harwell, but it was 
not yet used as a regular production procedure. It had been ascertained, 
after testing, that there was no danger to the operator. Use of the 
method to give a continuous reading while the blade spar was being 
machined was limited, owing to vibration in the spindling machine. With 


Fig. 4. On this gearbox test rig, the gearbox on the left is a permanent 
part of the equipment; the one on the right is under test. 


the co-operation of the Harwell authorities they were at present develop- 
ing a new type which, it was hoped, would give a continuous reading 
throughout the machining operation. 

Dr. G. S. Histor (Faireys), replying to the question put to him by 
Mr. Gordon, said that the system of “sealed servicing” had been 
developed by Mr. N. E. Rowe and himself while they had been with 
British European Airways. It had proved to be of considerable value 
and many fixed-wing aizcraft components had been tested in this way. 
Some of the test rigs were large enough to take major aircraft com- 
ponents, such as a complete undercarriage assembly, and they were 
subjected, during continuous operation of the rig, to conditions of tem- 
perature, dust, humidity and vibration which rep:oduced the conditions 
of actual operation as closely as possible. 

Mr. L. R. BENTON (Bristols) then asked the lecturer if he would give 
more information as to how an indication of the required finish on any 
particular machined part was given to an opezator and how the work 
was inspected to determine whether that finish had been achieved. He 
also asked whether experience showed that ex-woodworking machinists 
were better than metal machinists as operators of the spindling machine 
for cutting the metal blade-spars. 

Mr. Boutcer replied that inspection involved a comparison with a 
sample of known finish. In general, it was necessary for the planning 
engineer to call for methods of manufacture which would produce the 
desired result. His experience was that ex-woodworking machinists 
made better operators for the spindling machine than did metal 
machinists, because they were more accustomed to working with high- 
speed, large-diameter cutters. 

Mr. R. E. CLarK (M.o.S.) agreed with Mr. Boulger’s remarks on the 
use of copying lathes. He also thought that the research carried out by 
Westlands into novel production methods would be most useful to all 
helicopter constructors. 

Mr. J. S. SHAPIRO (consultant) thought that welding, as a means of 
reducing production costs, had received far less attention in the United 
Kingdom than it deserved. In America it was much more widely used. 
He was interested mainly in design and asked the lecturer whether there 
were any points to which the production planning engineer would like 
the designer to pay special attention. 

Mr. BoutGer agreed that welding might be more widely used to 
advantage, but said that the Americans were at present able to produce 
better results from welded joints than we were in this country. He 
could recall no specific points for the designer to keep in mind. The best 
service the designer could render was to design a helicopter for which 
there would be such a wide demand that the production planners could 
go to work on a much larger, and therefore more economic, scale than 
hitherto. 

Mr. F. H. Potwicut (Percivals) was also in agreement that the spot- 
welded stainless-steel rotor blade had a great future. On the question 
of production costs, he asked whether Mr. Boulger’s company had estab- 
lished a relationship, in cost per pound weight, between the fabricated 
structural components and the machined parts. 

Mr. Boutcer, in reply, said that this would be an unfair comparison 
to make because the proportion of fabricated structures built to the 
number of machined transmission components produced was app‘oxi- 
mately 1:3. The only realistic figure for production costs per pound 
weight was that obtained by dividing the selling price to the customer 
by the total weight of the helicopter. 

Mr. A. JOHNSON (Percivals) was yet another protagonist of the welded 
blade. The initial equipment required was expensive; but his company 
had, by using this method, recently manufactured a complete blade in 
six hours. 

Ma. P. R. Payne (Auster Aircraft) asked whether the lecturer could 
give more details of his experience of metal bonding methods. 

Mr. P. W. Hype (Westlands), replying—on the suggestion of Mr. 
R. B. Brigham, the company’s chief inspector—said that they had 
achieved the best results with a soft but tough rubber adhesive which 
they considered to be the ideal method. Their process had been 
thoroughly tested in all conditions and up to a temperature of 70 deg C. 

Mr. H. J. Brooxs (Percival Aircraft) sought Mr. Boulger’s opinion 
upon whether standards of the finish of machined parts could be related 
to economy of production. He also inquired whether the blade tracking 
and matching procedure described in the lecture was carried out on a test 
tower or on a standard helicopter set aside for the purpose. 

Mr. BOULGER answered that the standard of finish could not be related 
to cost as, in some cases, a result of the highest quality was produced 
by the cheapest method of production. He confirmed that the blade 
tracking and matching were carried out on a standard helicopter. 
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AIRCRAFT INTELLIGENCE 


The Douglas B-66A (above) and RB-66A are being bought in very large quantities by the 
U.S.A.F. They are externally similar, and differ only in detail from the Navy A3D Skywarrior. 
The 8-66 is the first aircraft to have the big Allison J71 turbojet as standard power unit. 
Notes on the allocation of funds for production of these bombers was given last week (p. 736). 


Great Britain 


English Electric Canberra. For the record, 
the following is the arrangement of crew- 
members in the various types of British and 
American Canberras at present in service: 
Mks B.2, P.R.3, B.6, P.R.7 and Martin 
RB-57A, pilot in front to port, with two 
navigators in the rear, side-by-side; Mk 
T.4, two pilots side-by-side in front (dual 
control) with single navigator in the rear; 
Mk B.8, pilot to port beneath a fighter-type 
canopy (this canopy does not open; the 
entrance hatch is on the starboard side of 
the forward fuselage) with navigator in the 
nose; and Martin B-57B, pilot and navi- 
gator in tandem beneath a long canopy 
hinged at the rear to open upwards. 


Folland Midge. This engaging prototype 
has already been flown by a large number 


of pilots, none of whom has found any 
difficulty in handling it. It has been 
booked to complete 100 hours of flying 
between the middle of this month and the 
end of January, which means that it will 
have to be airborne at every opportunity 
the weather permits. 


Vickers Transport Project. It has long 
been known that Vickers-Armstrongs are 
planning a successor to the Viscount, 
that such a machine would be considerably 
larger, and that it would probably be 
powered by four of the new Rolls-Royce 
RB.109 turboprops. Mr. George Edwards, 
the managing director of the company’s 
aircraft division, stated that it might be 
a high-wing machine weighing about 
90,000 Ib loaded. Now, Mr. Gordon 
McGregor, president of Trans-Canada 
Air Lines, is reported as saying that 


BOEING B-52A STRATOFORTRESS 
(Eight Pratt and Whitney J57-P-1) 


FLIGHT, 26 November 1954 


the new design is for a machine weighing 
about 120,000 Ib, with a hint that its event- 
ual all-up weight might be higher still, 
owing to natural growth during design 
development. It is believed that the new 
aircraft will exactly fit the requirements of 
several of the most important operators, 
including T.C.A. themselves. 


U.S.A. 


Boeing B-52A Stratofortress. The sub- 
ject of our three-view drawing this week is 
the largest aircraft at present known to be 
in production in the world, the B-52A 
heavy bomber. This great machine has 
shown up excellently during trials and 
large production orders have been placed 
both at the company’s Seattle factory and 
at the Wichita, Kansas, division. Seattle 
already has some dozen B-52s well advanced 
and machines will begin to flow from Wichita 
next year. Compared with the prototypes, 
the production machine has a side-by- 
side cockpit, and a revised tail-end with 
a radar-directed barbette mounting four 
guns. 


Convair F-102. Surprisingly, the delta- 
winged F-102 is not yet cleared for super- 
sonic speeds, and 0.98 is reported to be the 
highest Mach number yet attained. Test- 
ing at Mach 1.2 is expected to be permitted 
during a new programme of trials to begin 
at Edwards A.F.B. next month. 


Lockheed F-104. This straight-wing, 
Sapphire-powered, supersonic day-super- 
iority fighter is still unnamed, and illus- 
trations are still withheld. It is learned 
that the formidable General Electric J79 
turbojet, originally developed solely for the 
Convair B-58 supersonic delta-winged 
four-engined bomber, would be well 
suited to later versions of the F-104. The 
J79 axial compressor has comparatively 
few stages, and at supersonic flight-speeds 
the engine relies largely upon ram- 
compression. The stator blading in the 
compressor is of variable-incidence type. 


Span 185fc. 
Length 15Sft. 
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Featuring 


operational diversity... 

. The Fairey ‘Gannet’ is equipped for a remarkable 

variety of dutics and is in the widest sense a 


multi-role aircraft. Its design provides for every 


type of anti-submarine duty, whether the 


changing pattern of attack calls for extreme range 


or extra-heavy warload, for speed in pinning 


down a target or extended endurance for patrol. 


Compact design and twin-engined performance 


enable the ‘Gannct’ to counter most effectively the 


underwater challenge to our sea communications. 


P db A Siddel 
Double Mambo” Excine 


THE FAIREY AVIATION COMPANY LIMITED - HAYES - MIDDLESEX 
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South African Air Force 


specifies de Havilland Propellers 


de Havilland six-bladed, rack-operated 
counter-rotating propellers have been 
chosen by the South African Air Force for 
their fleet of Avro Shackleton M.R.3. aircraft 


(Four Rolls-Royce Griffon engines) 


HAVILLAND PROPELLERS 


PROPEL IPRS 
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= HAVING BEEN COMMISSIONED by the Admiralty to take a recruit- 
ed S ALT ing film depicting the activities of No. 806 Squadron, Fleet Air Arm, Gloster 
oe photographer Russell Adams has just spent ten days with the squadron at the 
- Royal Naval Air Station Hal Far, Malta, and aboard the new carrier H.M.S. 

Centaur, steaming in the Mediterranean. Highlight of the film, we learn, is an 

aerobatic display by 806’s commanding officer, Lt.-Cdr. Pat Chilton, and his 
ae “Ace of Diamonds” team—a performance which Mr. Adams could not forebear 
. to record in a still, which we reproduce on page 775. For this, and for other 


At the head of the 
a Sea Hawk of No. 
Squadron has caught the 
No. 3 wire on the angled 
deck of H.M.S.”Centaur.” 
In the lower picture, 
eight Sea Hawks are 
, ranged in the forward 
ped safety area prior to 
refuelling. Those to star- 
board will remain in 
place; the other four 
will be towed back to a 
second area aft of the 
superstructure. 
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SALT AIR... 


air-to-air shots, he used a familiar “ "a Meteor T.7—with 
a top-line F.A.A. demonstration pilot, Lt. John Kelly, in the 
driver’s seat. For the views of H.M.S. Centaur, which is 
on a working-up exercise with the newly commissioned H.M.S. 
Albion, Mr. Adams was loitering in a Malta-based Westland- 
Sikorsky Whirlwind. Seen to particularly good advantage in 
the bow-on shot (with the vessel turning out of wind after 
landing-on the eight Sea Hawks) is the angled deck; but though 
the ship is fully up-to-date in this res: she lacks the mirror 
deck-landing device now installed in H.M.S. Albion and illus- 
trated on an earlier ’ 

A carrier of the Hermes class, H.M.S. Centaur was launched 
at Belfast in 1947 by H.R.H. the Duchess of Kent, and was 

uently completed at Portsmouth. Originally it was 
int that she should relieve H.M.S. Warrior in the Far East, 
but it was recently decided that she should remain with the 
Mediterranean Fleet until late June 1955 and then return to the 
United Kingdom to dock at Portsmouth and be available for 
NATO Fleet exercises in Home waters next September. 

No. 806 Squadron was the first to be equi with Hawker 
Sea Hawks when it was shore-based at H.M.S. Goldcrest— 
the bleak Royal Naval Air Station at Brawdy on the west coast 
of Wales. Within a few weeks of receiving its new aircraft the 
squadron was regularly giving formation aerobatic displays. This 
was ible, said Lt-Cdr. ilton at the time, because the Sea 
“a pilot’s aircraft,” with virtually no vices. 


As the Sea Howks of No. 806 Squadron (above) are started “in salvo” a Short Sturgeon is distantly departing from Hal Far for a target- 
‘olly sailormen in the group (the R.A.F. officer is on an exchange posting) are the pilots of No. 806 Squadron, with 
icer. Lt-Cdr. Pat Chilton. sixth from left. Below one of the squadron's Sea Howks is about to cross the round-down. 


their commanding of 


is 
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Surely one of the most exhilarating aerial photographs yet published, this shows the aerobatic team of No. 806 Squadron 
looping off the coast of Maltc. In the left forefront of the picture lies a disused war-time airfield and at “ten o'clock” the 
ot Lugo are clearly visible. To the right of Luqa, almost invisible in cloud-shadow, is a third airfield—at Sofi. 
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AT THE WAR MUSEUM 


NEW gallery, devoted entirely to the a ag has 
recently been opened at the Imperial War Museum, 
Lambeth, London 

Back on exhibition are the B.E.2C and the Bristol Fighter, both 

of which were damaged by bombing in 1940 and have since been 
repaired by the Royal Air Force. A third full-size aircraft now 
included is a Fairey Swordfish. No indication is given as to which 
squadrons used these actual aircraft, but with the Bristol Fighter 
are appropriate photographs of the type in use with No. 22 Squad- 
ron at Vert Galand, in France, in 1918. Photographs accompany- 
ing the B.E. show it not only as a reconnaissance and a bomber 
aircraft but also discharging Le Prieur rockets and as a P.R. 
machine with a ao externally fitted magazine plate 
camera. It is on that No. 10 Sqn, on June 16th, 1916, 
photographed the German trenches at La g wt at 5.8 p.m. and 
delivered a print at IX Corps headquarters by 5.38 p.m. A feat 
that it would be difficult to equal today. 

Altogether no fewer than 27 squadrons were equipped with the 
B.E.2C and it was in service on the Western Front, Africa, the 
Middle East, India and also with the Home Defence squadrons. 
Two pilots, Lt. W. Leefe Robinson and Lt. F. A. McNamara, 
won the Victoria Cross while flying B.E.2Cs. The Bristol Fighter 
which first saw service in March 1917, was undoubtedly the best 
two-seater fighter of the 1914-18 war. It remained in service with 
the R.A.F. until the early 1930s. 

The display is one to t scale-modellers. In glass cases 
there is everything from a B. 2A to a Javelin; the latter, how- 
ever, is so small that a model of a man to the same scale is placed 
close by to give size. A sectioned Avro Lancaster Mk 1, by C. V. 
ey is a masterpiece of the modeller’s art. To a scale of 

: 12, it took 18 months to complete. Other models Mr. 
McCune include a Hurricane, Spitfire, Messerschmitt 109F and 
Focke-Wulf 190A-3. 

In the centre of the gallery is exhibited a collection of photo- 
graphs of every type of British airship and aeroplane which saw 
service in the 1914-18 war. Until recently this collection was 
complete with the exception of the Hispano-engined B.E.12. As 
the result of an appeal no fewer than 148 photographs were sub- 
mitted; but only one depicted the right Ris, 50 Sent by W/C. C. J. 
Chabot, it shows the aircraft in use o. 50 Sqn, R.F.C., on 

A set 7? 1939-45 war types is to 
the entrance door. 


Biplones of two wors: The fairey Swordfish, nearest 


Bristol Fighter. The block diamond squadron marking 1s unidentified 


camera, and the One of the show-coses of models of very early R.F.C. types in the 


Above are two photo- 
graphs of the 


An ancillary exhibit of interest is that of one 
sound locators, alongside which is a large mode 
Mk 4 radar-directed searchlight. 


Awaiting positioning is a of the Davis non-recoil 
oe that taken from the wreck of 


Baron von Richtofen’s aircraft. latter engine is a German 
The original 
War Museum air exhibit, of which the biggest items are a Sopwith 


i 


new aircraft gallery ot the Imperial War Museum. 


Mk 1. That on the % 
the loaded bomb-bay. 
The B.£.2C, i | 
- 
q l of a © cm 
i: 
Camel, an R.E. 8, the forward part of a Lancaster fuselage, an ‘i 
-_ a Spitfire and a German V.1 fiying bomb, is still in is 


Powered by an ALVIS LEONIDES engine, the Hunting 
Percival Provost is the most powerful basic trainer ever used 
me. by the R.A.F. With an initial rate of climb approaching 
es 2,000 ft./min. it greatly reduces time to height for aerobatics, 


4 
25 and the smoothness of the engine offers more instructional 
ry value per flying hour. In the services as in commerce 
gat the Alvis Leonides Engine is an exceptionally dependable and 


economic power unit. 550 b.h.p., 9-cylinder air-cooled 
radial engine. Weight complete 796 lb. Power/weight ratio 
1.45 lb. per b.h.p. Overall diameter 41.5 inches. 


ALVIS LIMITED COVENTRY ENGLAND 
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The flying-boat 


NATURAL MEDIUM FOR ATOMIC PROPULSION 


i N THE DEVELOPMENT Of jet engines and jet-propelled aircraft Britain has led the world. 


Shall we be ready to take the lead again when atomic propulsiun is as reai as the jet ? 
That atomic power will be harnessed as a means of propulsion is now certain: many applications 
are already under development. It is merely a matter of time—less time probably than we 
think. There is another certainty too—that an atomic power plant, with its protective shield, 
will be far heavier than any previous system of aircraft propulsion. It is estimated that, for 
years to come, the minimum all-up weight of an aircraft designed for atomic propulsion will be 


HIGH WING-LOADING 


With atomic propulsion will come the advantage of 
almost negligible ‘fuel’ consumption and the corre- 
sponding disadvantage that landing weight must be 
a much higher proportion of take-off weight. High 
wing-loading at both take-off and landing is inevit- 
able. The long landing run involved, coupled with 
the great size of the aircraft, puts the landplane 
right out of the picture. The atomic aircraft must 
be a flying-boat. 

Fortunately for the future, our behind-the-scenes 
aerodynamic and hydrodynamic research has equipped 
us to design high-efficiency flying-boats of the size and 
characteristics required. In fact, 60°,, of the estimated 


Pattern for the atomic age —the 
Saunders-Roe Princess, forerunner 
of 300000 Ib. atomic-powered 


Aving-boats. 


in the region of 500,000 lb.—probably even higher. 


minimum size necessary for atomic propulsion has 
already been achieved in the Saunders-Roe Princess. 


PROFITABLE PRINCESS 


But this fine aircraft is something more than the 
pattern for the large atomic flying-boats of the future. 
The Princess, outstanding in both performance and 
payload, can be applied to long-haul services on a new 
basis of economy. With its operational engines this 
stately flying-boat makes a highly attractive com- 
mercial proposition. 
Consider what a modern flying-boat such as the 
Princess has to offer the civil (or military) operator. It 
is independent of the land runway—now so vulnerable 
and prohibitive in cost. It is the landplane’s 
equal in speed. Its range enables it to offer 
minimum block times over the longest routes. 
On long trans-ocean stages, a flying-boat 
gives the air traveller greater confidence—a 
feeling of security that is important when 
75°. of the world’s surface is water. And an 
up-to-date water-based aircraft can operate— 
as the Princess has demonstrated—from 
natural stretches of water such as the Solent. 
| Its base facilities are not costly. It can make 
full use of every modern navigational aid that 
is available to the landplane. 
The modern flving-boat is a paving proposition 
—as well as a pattern for the future. 


An announcement by SAUNDERS-ROE 
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Bell's latest, the model 

47H, specially stream- 

lined and styled for the 

executive communica- 

tions role. It has more 

power, more speed and 
more room. 


American General-purpose Helicopters 


Bell 47 in Two New Versions: Cessna Enter Rotating-wing Field 


NTENSIVE efforts are being made in America to sell the 
light helicopter on the open market, and sales techniques 
are becoming more like those for selling light fixed-wing 

aircraft and cars. Bell, for instance, have announced two new 
models of their now well-established 47. One of these is the 
47-Gl, a development of the standard 47-G, and the other is 
the 47-H, described as “styled under the personal direction of 
Lawrence D. Bell, company president”; it will be on the market 
at the beginning of 1955. 

The model 47-Gl1 incorporates the familiar two-blade rotor 
and stabilizing-bar system employed on all the 1,500 Bell 47s 
so far sold all over the world. New features of the G1 are its 
four-seat capacity, convertibility for mixed-freight or freight 
carriage, or litter or hoist work, and the installation of the more 
powerful 260 h.p. Lycoming 0-435 engine. This increased 
power gives the machine better altitude performance, greater 
cruising -speed and—in particular—allows the engine to be run 
at something below maximum power, thus saving considerable 
wear and maintenance. As an additional feature, should 
customer-demand justify it, the Lycoming engine installation 
may be made available as a conversion kit for earlier model 47s. 

The military version is the H-13G, with a slightly de-rated 
Lycoming 0-435, also requiring less maintenance. 

The model 47-H is something of a new departure, although 
it is still easily recognizable as one of the 47 series. It is a 
three-seater and still retains the standard rotor system, but 
the whole fuselage is enclosed and carefully streamlined. The 
cabin has been widened to 60in. and an “automobile-sized” 
bench-type seat provided for the pilot and two passengers. 
Cabin noise has been reduced to a point where conversation at 
normal voice ranges is possible, and switches and carburettor 
controls have been grouped on a console on the pilot’s left, so 
that he need not remove his hand from the cyclic pitch stick 
to operate them. 

The power-plant is an improved version of the Franklin 
200-h.p. engine which, it is claimed, will give better mainten- 


Cessna’s first rotary-wing project, the CH-1 prototype. The engine 
is in the nose and payload on the c.g. 


Bell 47H interior, showing port-side switch console and wider bench 
seat for the three occupants. 


ance characteristics and will allow operation at lower percent- 
ages of power for equivalent cruising speeds. 

The most significant operational advance in the 47-H is the 
streamlining, which has led to an increase of some 20 per cent 
in cruising speed with a proportionate reduction in fuel con- 
sumption. The metal monocoque tail-boom also contains a 
compartment large enough for luggage for all the occupants. 

ese latter qualities were found to be required by many 
operators during an extensive market survey carried out with the 
47-G. Following car-sales practice, the 47-G was toured round the 
States, and all comments were noted and desired improvements 
incorporated in the 47-H. This model is now undergoing cer- 
tification tests and next year it will be on sale with a 600-hour 
life between major overhauls and with a claim to an operating 
cost per seat-mile considerably below that of comparable com- 
petitive models. 

Cessna CH-1. A promising newcomer, primarily for civil opera- 
tion, is Sessna’s first venture in the rotary-wing field. The first 
prototype is now being tested. Designated CH-1, it incorporates 
several new features, not the least of which is the installation of 
the engine in the nose. The CH-1 bears some resemblance to 
the familiar lines of the company’s fixed-wing aircraft. 

In an attempt to keep down costs, Cessna have made exten- 
sive use of standard industrial gears, and the number of these 
gears has also been cut down to about one-third the number 
normally employed in such a machine. The rotor-blade angle 
of attack is also changed by twisting rather than by hinging. 
Rotor diameter is 35 ft and all-up weight 3.000 lb. The engine 
is a Continental supercharged fan-cooled FSO 470 of 260 h.p. 

Since the engine is mounted forward, the whole area around 
the rotor shaft is clear for seats or freight close to the c.g. The 
CH-1 prototype has completed its 100-hour endurance test. 
Pending the completion of the C.A.A. certification no perform- 
ance figures are being published, neither has the datt of its 
release on the civil market been announced. 
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THE opening paper of the British Interplanetary Society's 
winter lecture session, entitled Medical Aspects of Flight above 
the Atmosphere, was given on November 6th by Col. P. A. 
Campbell of the U.S. Air Force, himself a pioneer.in space 
medicine. The lecturer said that we were reaching the effective 
limits of the atmosphere. The highest point yet attained by man 
was 83,235ft, achieved last year in a Skyrocket rocket-propelled 
aircraft; at this altitude the air pressure was equivalent to 18 mm 
of mercury and only 3 per cent by weight of the atmosphere 
remained above the aircraft. Even greater heights had been 
reached by animals fired as passengers in rockets. In a 17-min 
flight an Aerobee sounding rocket had taken two monkeys and 
two mice to 190,000ft; the total atmosphere above them had been 
0.05 per cent—space, for all practical purposes. 

In very-high-altitude or space flight there was no insurmount- 
able physiological barrier, but there were undoubtedly many 
problems to be faced. They fell into three categories: (1) those 
connected with the attainment of high speed; (2) those due to the 
loss of life-sustaining properties of the atmosphere; and (3) those 
caused by the loss of the protective properties of the atmosphere. 

Escape velocity could be attained in quite a short time at 
moderate accelerations—for example at 3g only 9 min 31 sec was 
required and at 10g the time was reduced to 2 min 6 secs. Even 
10g could be withstood for several minutes by an untrained person 
lying in a semi-prone position—he could converse, would be 
mentally alert and would have unimpaired mobility of hands and 
wrists. However, it was necessary to fix the head so that the line 
of acceleration acted at right angles to the line joining the semi- 
circular canals in the ears, otherwise extreme giddiness would 
ensue. After cessation of thrust, free fall or zero g conditions 
would apply. It was impossible to simulate these conditions in 
the laboratory, and so the effects of free fall were largely con- 
jectural 

The major problem was lack of orientation and co-ordination. 
Normally three means of establishing orientation were involved: 
visual, kinesthetic (i.e., tension of muscles) and by the semi- 
circular canals. The latter two means depended on the existence 
of an effective gravitational force, so in free fall only visual orienta- 
tion would be possible. This could possibly cause some con- 
fusion; but such conditions had recently been achieved in high- 


“Tiger Squadron,” by Wing Commander Ira (Taffy) Jones, 
D.S.O., M.C., D.F.C., M.M. W. H. Allen and Co., Ltd., 43 Essex 
Street, London, W.C.2. Illustrated. Price 15s. 

HIS history of No. 74 Fighter Squadron of the Royal Air Force 

—the “Tiger Squadron”—may not be great literature; but who 
cares? It is honest, forthright, unselfconscious and full of the 
excitement and fears of air combat, being written in the language 
of the pilots whose exploits in two world wars made No. 74 an 
élite Squadron 

Taffy Jones was one of the original members of the Squadron 
when it was formed in March 1918. A large number of his 40 
confirmed victories—and some of his 29 crashes—were achieved 
in the following nine months, under the leadership of the greatest 
of all air fighters, “Mick” Mannock. When the second world war 
started 21 years later, he was counted too old to fight with the 
new “Tigers”; but that did not prevent him from making a few 
operational sorties in Spitfires. He also earned the distinction 
of being the only man to attack and chase off a Junkers 88 whilst 
flying a Hawker Henley—armed with a Very pistol. 

Unfortunately, this history of No. 74 covers only the years 
when he was connected closely with it. As a result the record of 
its work in the 1914-18 war is far more complete and personal 
than are the later chapters, and he has made no attempt to take 
the story beyond early 194]. But, as compensation for the omis- 
sions, he has included an interesting account of the development 
of air fighting in the years before the squadron was formed. 

Inevitably, the book is full of “characters,” famous and in- 
famous. “Taffy” suffers from a stutter, and the account of his first 
meeting in 1916 with his new squadron C.O., who also stuttered, 
is very funny indeed. The same C.O. once attributed a crash in 
his official report to “getting in the backwash of a sparrow.” 

Those who do not know the story can marvel at the experience 
of Louis Strange, who fell out of the cockpit of his Martinsyde 
Scout when it suddenly inverted itself, and lived to tell the tale, 
although he had no parachute. “Taffy” has a great deal to say 
about the fact that British pilots of the 1914-18 war never had 
parachutes, and he is undoubtedly right. Whether he is so right 


TAFFY’S TALE 


speed, high-altitude aircraft for up to 30 sec, and although the 
pilots had experienced some unusual sensations, there was evidence 
that it was possible to become acclimatized to such conditions. 
Another major difficulty was that of aerodynamic heating, which 
was already becoming a problem with supersonic aircraft. The 
skin temperatures that could be reached on return into the 
atmosphere might be extreme, but cabin temperatures would 
have to be very carefully limited. For example, a person in good 
health and wearing light clothes could do light work for only 
about 55 min at a temperature of 80 deg C and this tolerance 
was reduced to 20 min at 115 deg C. 

The second group of problems, connected with the lowering of 
the oxygen partial pressure with altitude, had long been studied 
because of their application to normal aircraft. Above an altitude 
of 55,000ft, life could be sustained for only about 15 sec under 
ambient conditions; and at 60,000ft the vapour pressure of the 
blood was equal to ambient pressure, so that boiling could occur 
on exposure. Completely sealed pressure cabins would be needed 
in space-flight, with recovery of oxygen from the exhaled carbon 
dioxide, and if necessary, the introduction of storage-bottle 
oxygen to replace losses. 

The third group of problems had not, so far, become very 
important for normal aircraft. The atmosphere protected us from 
a number of extra-terrestrial phenomena— it filtered the Sun’s 
rays, stopped primary cosmic rays and halted all but the largest 
meteors. Many new problems would arise as the last traces of 
the atmosphere were left behind. For protection against ultra- 
violet and infra-red rays special filters would need to be fitted on 
all windows. This was a comparatively minor problem, but 
shielding from meteors and primary cosmic rays would not be so 
easy. Meteor speeds varied between 6 and 40 miles per second; 
but fortunately most meteors were but specks, and the chance of 
being punctured was very small. Primary cosmic rays were largely 
an unknown factor. It was known that certain of the heavier 
primaries could cause severe damage to living tissue, but little 
was known of their distribution in outer space. It was fairly safe to 
say that flight just above the atmosphere would not be too hazard- 
ous but that more information on the distribution of primaries 
was needed before any estimate could be formed of the possible 
risks in venturing farther into space. 


about the desirability of shooting at enemies who managed to 
escape by using their parachutes is open to question. 

But even when one disagrees with his ideas on fair play and 
strategy, one cannot help admiring his sincerity and intense 
loyalty. He is not afraid to cry at the loss of a friend, or ashamed 
to feel satisfaction in revenge. He counts it the greatest day of 
his life when he shakes hands with his King; and makes it quite 
clear that he would rather believe the young British fighter pilots 
who claimed the destruction of 185 enemy aircraft on September 
15th, 1940, than the Germans who admitted losing only 56. Above 
all, he reminds us of the debt we owe to men like Mannock and 

“Sailor” Malan, whose inspired leadership not only made No. 74 
one of the greatest fighter squadrons of two world wars, but, 
through their ability to pass on their experience to others, helped 
to raise the efficiency and life expectancy of R.A.F. pilots as a whole. 

OTHER BOOKS RECEIVED 

Wind Tunnel Testing, by Alan Pope (2nd edition), Chapman 
and Hall, 37 Essex Street, London, W.C.2. Price 68s. 

A Flier’s World, by Wolfgang Langewiesche. Hodder and 
Stoughton, Ltd., London, E.C.4. Price 12s 6d. 

Fundamentals of Radar, by S. A. Knight, Sir Isaac Pitman and 
Sons, Ltd., Pitman House, Parker Street, Kingsway, London, 
W.C.2. Price 15s. 

Brassey’s Annual: The Armed Forces Year-Book 1954. Wm. 
Clowes and Sons, Ltd., London, and the MacMillan Company, 
New York. Price 63s. 

Margin of Error, by Mary Borden. Wm. Heinemann, 99 Great 
Russell Street, London, W.C.1. Price 10s 6d. 

Aero Modeller Annual, 1954-5. Model Aeronautical Press, Ltd., 
38 Clarendon Road, Watford, Herts. Price 10s. 

The World’s Fighting Planes, by Wm. Green and G. Pollinger. 
MacDonald and Co. (Publishers), Ltd., 16, Maddox Street, 
London, W.1. Price 12s 6d. 

Further Outlook, by F. H. Ludlam and R. S. Scorer. Allan 
Wingate (Publishers), Ltd., 2 Beauchamp Place, London, S.W.3. 
Price 15s. 
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CIVIL AIRBORNE SEARCH RADAR 


Its Value to Scheduled Airlines 


T has long been appreciated that airborne radar equipment 
can be of great assistance to several types of flying, par- 
ticularly to the operation of long-range scheduled trans- 

ports. The first actual trials of such equipment took place 
in this country in 1945 but, although extensive experimenta- 
tion and development flying has been done in several countries 
during the past nine years, it is only now that search radar 
is at the stage at which it can be bought as standard equipment 
by civil operators. 

Search radar can fulfil three main functions which can at present 
be performed by no other equipment: irrespective of whether or 
not the aircraft is flying in cloud or at night, or has the cockpit 
windows iced up or otherwise obscured, it can detect and indicate 
the presence of dangerous storm centres (such as the cores of 
cumulo-nimbus clouds), high ground, or other aircraft in the 
vicinity. If required, it can also be used to assist navigation, by 
—s a picture of the ground ahead of the aircraft, in H2S 
asnion 

[Last week the Ekco company demonstrated to us the excellent 
map-painting ability of the equipment described below, using their 
Anson test-bed which was illustrated in our issue of September 
17th, 1954 (p. 468).] 

Since the scanner unit has to be able to “look” directly ahead, 
it is clearly desirable to instal it in the nose of the aircraft, if 
possible without departing from the optimum external contour. 
Such iastallation precludes 360 deg coverage in azimuth, but this 
does not seem to be considered of importance. 

Weighing up all the available evidence, one is led to conclude 
that the optimum wavelength is about five or six centimetres; on 
the other hand, a shorter wavelength can give results almost as 
good and, since reflector size is a function of wavelength, it is 
desirable to choose the shortest wavelength possible. The South- 
end firm of E. K. Cole, Ltd., who have more experience in this 
field than any other British company, have standardized a 3 cm 
(or X-band) system while the American R.C.A. corporation are 
working upon 5.5 cm (or C-band). 

The Ekco airborne search radar is supplied* with either of two 
scanning units. Scanner type E31 carries, on integral shock 
mountings, the transmitter/receiver, and servo amplifier units, 
and weighs 73 lb; type E31B has no units attached to it and is 
designed for installation in aircraft with restricted nose space, 
the weight being 66 lb. The aerial system consists of an 18in 
paraboloid illuminated by a back-fed dipole and reflector, which 
sweeps 2 six-degree beam through +75 deg in azimuth once per 
second. The paraboloid alone can also be tilted within +10 deg 
from the horizontal. 

The company consider scanner stablization to be essential, and 
the unit is therefore mounted on a stabilized platform which is 
controlled by a servo amplifier fed with signals from a reference 
gyro. The stabilization limits are +45 deg in roll and +10 deg 
in pitch, and the lag does not exceed two degrees up to aircraft 
angular movements of 25 deg/sec in roll and 10 deg/sec in pitch. 
Level-flight stabilization error is less than one degree. All the 
motors used in the scanner assembly are of the 400 c.p.s. 
synchronous type, those used for stabilization having feed-back 
generators. 

The transmitter-receiver unit contains all r.f. circuits, together 
with the master pulse generator and power unit. The 10 kW 
magnetron feeds into a duplexer, permitting the same antenna to 
be used for transmitting and receiving. The synchronizer unit 
houses circuits for the time-base, range markers and delayed H.T. 
switching (for the transmitter), together with the associated power 
supplies; the cylindrical case is pressurized to permit easy opera- 
tion at up to 40,000ft (about 25,000ft unpressurized) and is pro- 
vided with internal and external blowers. The indicator unit 
incorporates a cathode-ray tube upon which is displayed a true 
scale plan of the sector at a given elevation directly ahead of the 
aircraft. The trace swings about the “six o’clock” position on the 
tube face, and the zero-range point (the position of the aircraft) 
can be opened out to about one-half inch radius, to avoid conges- 
tion of traces at short ranges. Maximum range on the presentation 
can be chosen as either 10 or 40 miles. 

The weights of the components are as follows: scanner, 73 or 
66 Ib; t-r unit, 38-40 Ib; synchronizer, 30 lb; indicator, 84 Ib; 
control unit, 24 Ib; servo amplifier, 15-17 Ib; and junction box, 
4 Ib. If required, another junction box can be inserted and two 
or more indicating units employed; a t-r unit test meter (9 Ib) 
may also be carried in the aircraft. The installation requires 


* Available on short delivery at a cost of about £3,500. 


During early B.O.A.C. trials of the Ekco equipment, these pictures 

were taken of a cu-nim cloud formation from an altitude of 10,000ft. 

Cloud base was at 1,500ft, and top at 28,000ft, and the upper photo- 

graph shows the formation at 20 miles range. The radar displays 

(both on a 40-mile scale at five-mile intervals) show that the 

cumulus in the foreground did not appear at ranges above 10 miles. 
The cores of the cu-nims are clearly visible at 20 to 36 miles. 


350 VA of 1,600 c.p.s. 115 V a.c.; 300 VA of 400 c.p.s. 115 V a.c.; 
and five watts of 24-28 V d.c. 

The operational trials of the original Ekco equipment were 
undertaken by B.O.A.C. on behalf of the M.T.C.A. Reprinted 
here are three photographs from this early series of trials which 
amply confirms the value of the equipment as an indicator of storm 
centres. In more recent years the system has been installed in 
Comets, such as the pair of Comet 1As supplied to the R.C.A.F., 
the Princess prototype and the Britannia. Although no firm 
decision has been taken, it is probable that B.O.A.C. will adopt 
the equipment as standard for the whole Britannia fleet. During 
the forthcoming year the Corporation expect to amass true opera- 
tional experience of the Ekco equipment in Britannias over some 
of their most important routes. 

It appears at present that the most valuable aspect of the radar 
will be its ability to present clearly defined echoes from only 
the cores of storms, i.e., the regions of dangerous turbulence. 
Although it is probable that, without radar, a pilot could “force 
on” and come through such a region without the aircraft suffering 
structural failure or other mishap, it would involve a ride so 
rough as to be quite unacceptable for fare-paying passengers. At 
present, therefore, crews have no option but to make wide diver- 
sions skirting storms perhaps 50 miles wide, with correspondingly 
adverse effect on the fuel reserve required and on completion of 
the stage on schedule. 

With search radar, the dangerous core can be seen from a 
range of 40 miles or more, and can be avoided with the minimum 
deviation from the desired track. The effect of this on the air- 
line’s operational planning is to permit services to be scheduled 
to run on any route in the world at whatever time of the day 
best suits the planning and sales staffs. At present no airline can 
do this; operators whose routes pass through regions noted for 
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CIVIL AIRBORNE SEARCH RADAR 


severe storms are forced to adjust their schedules to suit the 
weather. The installation of search radar could, therefore, permit 
a very valuable increase in aircraft utilization on certain routes. 

It is unfortunate that, so far, very little experience has been 
gained with the examination of cloud formations at high altitudes. 
Nearly all the operations with both British and American equip- 
ment have been confined to altitudes below about 20,000ft— 
exceptions are the very limited experience with the three new 
British aircraft mentioned previously—and the value of search 
radar to an aircraft cruising at 30,000ft or above is not yet fully 
known. Unfortunately, the dielectric constant of ice is consider- 
ably lower than that of water, and returns from high cloud are 
consequently unlikely to give much of a trace on the indicator 
tube face 

Of the small number of airlines who have conducted actual 
in-flight evaluation of airborne radar, only United Airlines have 
taken a firm decision upon such equipment. U.A.L., one of the 
largest operators in the world, work a 179-aircraft fleet over much 
of the U.S.A., particularly in the West and Middle West; they have 
decided to purchase search radar for most, if not all, of their 
passenger aircraft, at a total cost of $4m (nearly £1.5m). 

This airline operates a number of transcontinental routes over 
areas noted for rapid build-up of turbulent cloud, thunderstorms 
and tornadoes, and an extensive evaluation programme of R.C.A. 
Radio Corporation of America) 5.5 cm (C-band) radar has left 
little room for doubt of the value of such an installation to comfort 
and safe time-keeping. The test-bed was a DC-3 Cargoliner 
which became “Sir Echo” in consequence), based at Denver, 
Colorado. A 22in stabilized scanner was used, emitting a beam 
seven degrees wide rotating through 360 degrees in azimuth at 
15 r.p.m. The indicator face used in the tests had its origin at 
the centre, but United decided that an off-centre display (Ekco- 
type) makes better use of the space available for presentation. 
The scanner was mounted in the DC-3 nose, and covered an arc 
extending to 125 deg on each side of the straight-ahead line. This 
is a surprisingly great angular movement. 

The airline obtained excellent results with their 5.5 cm equip- 
ment between June Ist and the end of September 1953, in which 
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The Ekco airborne search radar equipment has an installed weight 
well below 200 Ib (generally below 180 Ib) and consists of the main 


units shown here. 


time 40 flights were made, totalling 133 hours, 80 of which were 

in the immediate vicinity of, or through corridors of, thunder- 

storms. Over 2,500 representative radar and cloud pictures were 
catalogued. United describe their conclusions as follows :— 

(1) It is a very useful device for safer and smoother navigation of 
thunderstorm and precipitation areas and will permit a pilot to avoid 
moderate and heavier turbulence associated with these areas, usually 
by detours in the order of five miles or less from the planned flight path. 

(2) It will penetrate 15 miles or more of heavy rain equal to or 
greater than 60 mm/hr and will not lead a pilot blindly into the hard 
core of a storm. 

(3) It provides a satisfactory warning of hail shafts. 

(4) Even though we were unable to look at a radar picture and say 
“here is a tornado,” there is considerable indirect evidence provided by 
the radar scope which will permit the pilot to avoid these violent storms 
merely by exercising ordinary good judgment in detouring sharp edged 
echoes and—probably more important—in being highly suspicious of 
any fingerlike projections from such echoes. 

(5) Using the “Safety Circle” technique, this radar provides a method 
of avoiding collisions with terrain. Antenna pitch stabilization is 
required when using this technique. 

(6) Terrain mapping capability of this radar is good. 

(7) Separation of storm and terrain echoes is feasible without added 
complexity of circular polarization. Circular polarization is of no value 
for distinguishing between hail and rain. 

(8) The radar has very little, if any, application in avoidance of other 
aircraft. 

(9) Iso-echo contour circuitry is essential for determining which 
corridors in storm areas may be flown through with safety. 

(10) The scope display, while not bright enough for all conditions 
even though a hood was used, is useable until bright storage tubes are 
in production. The bright storage tube display must be capable of 
half-tone reproduction. 

(11) Roll and pitch antenna stabilization are necessary to give a 
stable presentation devoid of serious intermittent ground mapping when 
observing weather echoes in rough air, and to provide a satisfactory 
display for use of safety circle techniques for terrain avoidance. 

(12) A 22in antenna provides adequate definition and justifies the 
installation of radar in aircraft which cannot accommodate a larger 
antenna [this refers to 5.5cm equipment]. 

In weighing the cost of an airborne radar installation in an 
airline fleet, tangible and intangible savings must be considered. 
Tangible savings include : — 

(1) Shorter detours and shorter periods of reduced speed in thunder- 
storm areas. (2) Less holding. (3) Fewer static discharges (lightning 
strikes). (4) Less hail damage. (5) Probable elimination of aeroplane 
structural damage resulting from thunderstorm turbulence. 

United’s conservative evaluation of these savings indicate they 
would pay off installation plus maintenance costs of a fleet radar 
installation in ten to twelve years. In addition to the tangible 
savings, there are the following non-measurable or intangible 
savings :— 

(1) Customer goodwill. (2) Improved standing in comparison with 
carriers not equipped with radar. (3) Missed customer connections. 
(4) Cancelled flights (with loss of revenue). (5) Disruption of opera- 
tions, including off-line operation and stops, ferrying, added passenger 
handling costs, etc. 


CANADA’S BUDWORM WAR 


‘THE spraying of another million acres of woodland in New 
Brunswick, Canada, next year will carry the campaign against 
the budworm into its fourth year. An extensive survey of areas 
already sprayed has shown a considerable reduction in infection, 
but, not altogether unexpectedly, new outbreaks have occurred 
in surrounding areas. 

The work is to be carried out by Forest Protection, Ltd., and 
paid for partly by the Canadian Government, the remaining 
cost being shared by the four companies interested in the timber 
for wood-pulp manufacture. The cost of spraying three million 
acres during the last two years has been $3,500,000. Next year 
five out of the eight landing strips already established in the 
affected area will be used by the spraying aircraft. 


METEOROLOGICAL OFFICE REPORT 


HE annual report of the Director of the Meteorological Office, 

covering the period April 1953 to March 1954, has now 
been published by H.M. Stationery Office (price 2s). During 
the veriod covered, Dr. O. G. Sutton, F.R.S., succeeded the late 
Sir Nelson Johnson, K.C.B., D.S.C., as Director. 

The report describes the organization required to provide 
meteorological services for aviation, the Services, various Govern- 
ment departments, public utilities, and for the general public. It 
gives an account of the increasing amount of research now being 
carried out, with some details of the use made of the aircraft 


of the Meteorological Research Flight in work on cloud physics; 
development of a radar theodolite for upper air measurements 
is now also well advanced. Encouraging experiments have been 
made in the use of electronic machinery to compute future 
weather situations. 

Weather forecasting on both television and sound radio is to 
be improved. One of the four teleprinter-channels used by 
the meteorological service now gives a continuous broadcast of 
weather observations to nearly 200 of its stations, and trials in 
the use of facsimile transmission by radio broadcast of weather 
charts and diagrams are being extended. No mention is made of 
Airmet, a service still badly missed by many people. 


FIFTY YEARS OF LODGE 


ON October 29th we referred to the golden jubilee of Lodge 
Plugs, Ltd., which occurred during that week. On Wednes- 
day of last week this occasion was worthily celebrated by a dinner 
at Grosvenor House, London. The guest of honour was Lord 
Brabazon, whose health, and that of the many other distinguished 
guests, was proposed by Sir Robert Renwick, a director of the 
company. 

Lodge successes in air and road racing (Air Marshal Sir John 
Boothman was present, reminding us of Schneider Trophy vic- 
tories) were recalled, as were the company’s exceptional achieve- 
ments in meeting war-time demands. Mr. Bernard Hopps, Lodge 
chairman, replied to the entertainingly reminiscent speech in 
which Lord Brabazon had proposed the toast to the company. 
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The R.T.1 
I AM afraid history cannot wholly confirm Mr. Scovell’s ver- 

sion of the Siddeley R.T.1, for the aircraft did not have Bristol 
Fighter wings. As the illustration (Flight, October 15th, p. 581) 
shows, the upper mainplane of the R.T.1 was of greater chord 
than the lower; so much so that a third spar had to be introduced 
to carry the ailerons. The wings of the Bristol were of equal 
chord. The R.T.1’s wing tips were similar in plan to those of the 
B.E.2E (i.e., a straight raked shape), and did not have the shallow 
curve of the tips of the Bristol Fighter. Span and wing area of the 
Bristol were 39ft 3in and 405.6 sq ft; the corresponding values 
for the R.T.1 were 41ft 9in and 433 sq ft. 

As I said in the R.E.8 history, the R.T.1 appeared in at least 
three different forms. B.6625, presumably the first, had a 200 h.p. 
Hispano-Suiza engine in an installation which was almost identical 
to that used on the S.E.5a with the same power plant. Long hori- 
zontal exhaust pipes were fitted; they terminated just abaft the 
pilot’s cockpit. The second version, exemplified by B.6626 as illus- 
trated, had the R.A.F. 4a engine in an R.E.8-type installation. 
However, Mr. Scovell’s letter seems to indicate that B.6626 had the 
200 h.p. Hispano-Suiza engine when he saw it. 

It is possible that this machine may by early 1918 have assumed 
the third form in which the R.T.1 appeared. e third version 
had a 200 h.p. Hispano-Suiza, but the engine was installed in 
much the same way as the R.A.F. 4a. It had an underslung 
radiator and a pair of splayed-out exhaust stacks. This version 
also had horn-balanced ailerons which resembled those of the big 
Siddeley Sinaia bomber, which was designed in 1918 but did not 
appear until some considerable time after the war. 

Birmingham 32. J. M. Bruce. 


—and the R.E.8 
AS an old B.E. observer and R.E.8 pilot I was naturally most 
interested in Mr. J. M. Bruce’s articles on these aircraft; but 
much as there is to admire in them, may I enter the lists in defence 
of these much-maligned machines, whose character, especially 
that of the “Harry Tate,” has been so severely condemned by Mr. 
Bruce? In particular, the contention that the vulnerability of 
these aircraft to enemy fighters was due to their inherent stability 
and consequent poor manceuvrability can only be characterized as 
nonsense. They were adequately manceuvrable for their purpose, 
and more manceuvrability would not have saved them, while if 
they had been less stable their suitability as observation platforms 
would have been considerably impaired; and it may be remem- 
bered that another aircraft from the same stable, which afterwards 
proved one of our best single-seat fighters, the S.E.5, was also 
inherently stable. 

The main reason for their vulnerability was sheer lack of per- 
formance; and in the B.E. types an almost complete lack of defen- 
sive fire-power. In the latter respect the R.E.8 was a great 
improvement, but the advantage of the Scarff-mounted rear gun 
was largely lost, owing to defective or non-existent training of 
most of the (observer-) gunners who had to use it. 

When the R.E.8 was introduced into operational service it was 
credited with a much better performance than it actually had and 
was consequently entrusted with missions for which it was un- 
fitted; and missions involving deep (for those days) penetration 
of enemy held territory without fighter cover were only discon- 
tinued after heavy casualties. 

The R.E.8’s reputation for “vice” was, in my view, largely 
undeserved. I believe it was, to a considerable extent, a matter 
of confidence having been lost after a series of accidents at the 
hands of inadequately trained and inexperienced pilots. If a 
personal note is permissible, I did not find any great difficulty with 
the R.E.8, although I converted on to it (with “small” fin) without 
any dual or even “familiarization,” after less than two hours’ dual 
and about 84 hours’ solo on the Maurice Farman “Shorthorn,” and 
less than one hour’s dual and about 384 hours’ solo on B.E.s [2D, 
2E, 12}—though I had had the advantage of some dual on B.E. 
2E.s, which were so fitted, during a previous tour of “ops” as 
an observer. It is true that one could not take such liberties with 
the R.E.8 as with the B.E. with impunity, but even with the 
small fin the R.E.8 did not spin readily unless grossly mishandled, 
and it is my belief that much of the early spinning trouble was 
simply due to its having been put into the hands of pilots with 
inadequate experience. 

The handling qualities differed considerably from those of the 
B.E.; it was lighter on the rudder (particularly with the small fin) 
and heavier on the stick both in pitch and roll (partly due to the 
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rather short stick) and very full stick movement was needed to get 
the tail down in landing. Owing to this and to the fact that in 
the tail-down position the engine with its deep scoop stuck up 
at a rather alarming angle in front, there was a tendency at first 
to make wheel landings and touch down too fast, which sometimes 
resulted in “going through the fence.” 

Another possible cause of accident in the early phases of the 
R.E.8’s history may have been misuse of the tail trimmer (which 
was a novel feature at the time) by setting it too tail-heavy and so 
inviting a stall and spin; but I cannot recall proved instance of this. 

The R.A.F. 140 engine was, when first introduced, less reliable 
than the R.A.F. 90 and forced landings were consequently more 
frequent with the R.E.8 than with the B.E.; and some at least 
of the worst accidents with R.E.8s were the result of engine failure 
on take-off, for which the airframe can hardly be blamed. 

On the credit side, the R.E.8 had an excellent view for both 
pilot and (observer-) gunner (in which respect it was better than 
the Armstrong-Whitworth F.K.8) and the gunner had a good 
field of fire; it was pleasant to fly and could be flown hands-off for 
long periods; it could use very small landing fields; and if only 
it had had a superior performance it would have been an excellent 
aircraft for its duties in a “Corps Reconnaissance Squadron.” 

London, W.C.1. H. M. YEATMAN, 

W/C. (late R.F.C.), R.A.F.O., A.F.R.Ae.S. 


Antarctic Exploration 
T is remarkable that the author of the article on “Antarctic Air 
Exploration” in Flight of October Ist, 1954, should apparently 
dismiss with scant reference the work of John Rymill’s Expedi- 
tion to Graham Land. This was in fact the British Graham Land 
Expedition, Britain’s only major expedition to the Antarctic 
between the two world wars, and which spent no less than the 
two consecutive winters of 1935 and 1936 in the Antarctic. With 
the aid of the expedition’s Fox Moth, which operated off either skis 
or floats, as was dictated by weather conditions, over 1,000 miles 
of hitherto unknown coastline was photographed and surveyed. 
Many great discoveries were made, one of which was the 
remarkable strait which separates Alexander I Land from Graham 
Land and which the expedition named King George VI Sound. 
It is generally acknowledged that this expedition did in fact open 
the gateway to the enormous tracts of unexplored territory lying 
between the Weddell and the Bellinghausen Seas. This explora- 
tion has been followed up since the war by the Falkland Islands 
Dependencies Surveys Expeditions, with which Finne Ronne’s 
Expedition worked in very close collaboration. 
Bagshot, Surrey. W. E. HAMPTON. 
[S/L. W. E. Hampton, F.R.G.S., was second-in-command, and 
pilot, of the British Graham Land Expedition.—Ed.] 


FORTHCOMING EVENTS 


Nov. 25-26. Institute of Metals: Discussions on papers dealing with 

titanium and other subjects. 

Nov. 26. Lighter-than-Air Reunion, Londonderry House. 

Nov. 26. Surrey Flying Club: Dance. 

Nov. 27. R.AF. College, Cranwell: Rugby v. R.N.C., Greenwich. 

Nov. 27. British Interplanetary Society (provisional Scottish branch): 

“The Rocket as a Scientific Instrument,”’ by M. W. Ovenden, 
M.A., B.Sc. 

Nov. 27. British Interplanetary Society (provisional Western branch): 
“Possible Methods of Propulsion in Space,"’ by L. R. Shepherd, 
Ph.D., B.Sc. 

30. Guild of Air Pilots and Air Navigators: 25th Anniversary 

Celebrations. 

R.A.F. College, Cranwell: Soccer v. Nottingham University. 

R.Ae.S. Graduates’ and Students’ Section: “Development 

of Water-based Aircraft Design,’’ by R. F. R. Storey, B.Sc. 

R.A.F. College, Cranwell: Boxing v. R.M.A., Sandhurst. 

R.A.F. College, Cranwell: Rugby v. R.M.A., Sandhurst. 

British Interplanetary Society: Annual general meeting. 

R.A.F. College, Cranwell: Hockey v. Nottingham University. 

R.Ae.S. Section Lecture: “Problems of Structural Design,’’ by 

D. James, B.Sc., A.F.R.Ae.S. 

10. International Federation of Air Line Pilots’ Association: Tech- 
nical meeting on airborne radar. 

10. Helicopter Association: “Possibility of the Flight Simulator as 
a Training Aid to Helicopter Pilots'’—informal discussion, to 
be opened by Norman Hill. 

10. Women's Engineering Society: Members’ evening. 


R.Ae.S. Branch Fixtures (to Dec. 14): Dec. 1, Luton, “Rubber."’ 

Dec. 7, Bristol, “Living Machines,"’ by W. Grey Walter, Dec. 9, /.0.W., 
annual general meeting and film show. Dec. 10, Bristo!/, Christmas Ball 
(jointly with Inst. C.E., inset. Mech.E. and Inst. S.E.). 

Dec. 14, Belfast, debate: “Modern Aircraft are Unnecessarily Com- 
plicated.”’ 
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THE INDUSTRY 


Radial into ‘‘Rotary’’ 


A NEW engine overhaul stand, of Canadian design, is to be 
manufactured in this country by Aerocontacts, Ltd., of 
Gatwick Airport, Surrey, who have obtained sole manufacturing 
and sales rights outside North America. To be known as the 
Scoba Engine Porter, the stand is a sturdy tubular structure, 
consisting principally of two chassis members up-swept and 
welded to a boss which receives the airscrew shaft of the engine; 
the shaft splines are protected by a split collet tightened by a 
hand-nut. Use of the shaft mounting means that it is possible 
to revolve the whole engine for easy accessibility. 

For transportability, the stand is mounted on three 10in hard- 
rubber-tyred roller-bearing wheels. The front wheel is sprung, 
so that the stand may be taken over comparatively rough surfaces; 
it is steered by means of the tow-bar, and has a brake which is 
automatically actuated when the tow-bar is in the up position. 

It is stated that the Scoba Engine Porter has the approval of 
Pratt and Whitney and Curtiss-Wright, but is suitable for any 
type of radial engine, adaptability being obtained by the use of 
various sizes of split collet. 


For Frequency Analysis 


NEW 1/3-octave spectrometer, capable of resolving the 

whole of a spectrum from 10 c/s to 100 kc/s is now being 
manufactured by Salford Electrical Instruments, Ltd. (Magnet 
House, Kingsway, London, W.C.2). Originally developed for 
the Admiralty Research Laboratories and intended primarily 
for the study of complex noise phenomena, the instrument can 
be used for a wide range of applications involving frequency 
analysis, ¢.g., for examining vibration in turbine blades and 
rotating shafts and for production testing of transformers and 
amplifiers. The high frequency-range of the instrument makes 
it specially suitable for tests on gas turbines. 

In use, the equipment is set up with a suitable pick-up head 
and the appropriate frequency-range is selected; three overlap- 
ping ranges are available: 10 c/s-6.4 kc/s, 30 c/s-10 kc/s and 
320 c/s-100 kc/s. The component parts of the wave-form 
within the range selected are then displayed on the cathode-ray 
tube as a series of vertical lines, the height of each being directly 
proportional to the amplitude of its component. 


Light of Battle 


T is now well known that the device used in the “dam-busting” 
Lancasters of No. 617 Sqn for checking their approach height 
over the water consisted of light-beams directed downwards to 
converge at 150ft on the surface. It is not, perhaps, so well 
known that Aldis lamps were used for the purpose. The story 
is one of many related in a booklet, In a Flash, lately issued by 
Aldis Brothers, Ltd., of Birmingham, and describing various 
notable occasions during the war—in the air, at sea and on land— 
when Aldis lamps played a valuable part in operations. 


FLIGHT 


A send-off for Mr. “Bill” Sanderson (right), senior technical represen- 

tative of Brown Brothers (Aircraft), Ltd., who has resigned to join the 

board of Luff and Smith, manufacturers of jigs and fixtures. With 

him are (left to right) Messrs. P. A. Allen, B.B.A. director; A. E. 
Collins, sales manager; and L. R. Ambrose, director. 


IN BRIEF 


The Ministry of Supply has recently placed orders to the value 
of £105,000 for David Brown tractors—mainly the new 30 IDT 
type. The machines have been ordered on behalf of the M.T.C.A. 
and will be used on United Kingdom airfields for general towing 
duties. 

* 

Mr. H. J. Stiles, manager of the de Havilland Engine Com- 
pany’s northern unit at Lostock, is transferring to de Havilland 
Propellers, Lostock, as sub-contracts manager. He joined the 
engine division in 1939 and was transferred to the Engine com- 
pany’s Lostock unit in 1952. 

* 

A special exhibition of machine tools is now open at the London 
showrooms of Burton, Griffiths and Co., Ltd., of the B.S.A. Tools 
Group (93 Albert Embankment, S.E.11). It features the range of 
machines manufactured by F. Deckel of Munich, together with 

“Sparcatron” equipment for machining hard metals by spark 
cutting. The exhibition remains open until December 4th. 


* 


Having reached the normal retiring age, Mr. E. Green, M.Sc., 
has relinquished his position as head of Marconi’s transmitter 
advanced-development group; he is, however, continuing on a 
full-time basis as a consultant to the company. Mr. V. J. 
Cooper, B.Sc., A.C.G.I., M.I.E.E., M. Brit. I.R.E., Assoc. I.R.E., 
has been appointed chief engineer of the group, which is now 
termed “advanced development,” its scope having been con- 
siderably widened. 


RECENT APPOINTMENTS 


MONG appointments announced by various firms in the 
industry are the following (portraits of the majority of those 
concerned appear at the foot of the page):— 

Gloster Aircraft Co., Ltd. After fourteen years at Glosters, 
Mr. H. M. Yardley, B.Eng., A.M.I.Mech.E., A.F.R.Ae.S., resident 
technical officer, is leaving in order to take up a post with English 
Electric at Warton. He was at the R.A.E. in the inter-war years 
and subsequently held R.T.O. appointments with several well- 
known aircraft constructors. 

Goodyear Tyre and Rubber Co. (Great Britain), Ltd. Follow- 
ing the appointment of Mr. A. S. Bishop as managing director, 
further executive appointments at Wolverhampton are announced. 
Mr. A. H. Pendree, who has been with the company for 25 years, 
becomes general sales manager; Mr. Milton S. Meyer, formerly a 
Goodyear executive in Africa and India, becomes director of sales; 
and Mr. Donald Gow, who joined Goodyear as office manager of 


H. M. Yardley A. H. Pendree. 


Milton S. Meyer. 


the Java branch in 1922, and who has latterly been secretary at 
Wolverhampton, becomes financial director. 


The Plessey Co., Ltd. Mr. C. K. Turner-Hughes, A.F.R.Ae.S., 
has been appointed commercial manager of the company’s air- 
craft electrical division. Well-known in the aircraft industry, he 
was for over fourteen years chief test pilot to Sir W. G. Armstrong 
Whitworth Aircraft, Ltd. 


Westland Aircraft, Ltd. Maj. J. W. Richardson, until recently 
Senior Army Assistant on the staff of the Director of Military 
Aircraft (Research and Development) at the M.o.S., is joining 
Westlands as manager of their London office. A helicopter pilot 
from the earliest days of the type, in 1944 he was sent by the 
War Office to America to report upon helicopter development and 
on returning was posted to M.A.P.’s experimental unit at Beaulieu, 
later transferring to the M.o.S. H.Q. staff. 


C. K. Turner-Hughes. Maj. J. W. Richardson. 
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B.O.A.C. and B.E.A. annual reports, the Government 

provides Parliament with one of its regular opportunities 
for discussing the problems of civil aviation. This year the 
debate took place on November 15th, and though the high- 
lights were reported five days later in last week’s issue of Flight, 
some of the points raised on both sides of the House are 
deserving of further attention. 

Mr. Joun ProruMo, Parliamentary Secretary to the Ministry of 
Transport and Civil Aviation, opened the debate with a rather neat 
reference to the wide variety of topics for discussion. If he appeared 
to make a rather tight circuit, he said, it was to facilitate the general 
traffic and certainly not because of any shortage of fuel. Having noted 
with satisfaction the achievement of both Corporations in reducing their 
operating costs he turned to the question of B.E.A.’s £1,773,000 deficit. 
Mr. Profumo said that the Corporation regarded the subsidy of overall 
losses [as opposed to a grant specifically related to the cost of operating 
the uneconomic short-haul routes] as damaging to its prestige with the 

ublic, with other operators and to staff morale. He understood this 
eeling, but it should be known that, in passing the 1946 Act, Parliament 
had deliberately chosen to finance the Airways Corporations by direct 
Exchequer grants in preference to other subsidies, concealed or otherwise. 

As mentioned in Flight last week, Mr. Profumo said of helicopter 
operations that “the introduction of this new means of transport depends 
primarily on the goodwill of the city dwellers themselves.” He regarded 
the major problem of reducing the noise in these machines as of an 
importance equal to their performance. The S-55 shuttle service between 
the South Bank and London Airport was not, as was widely believed, 
intended simply to speed passengers to and from the airport. The route 
had been chosen so that we could gain important evidence on the 
operation of helicopters into both city centres and busy international 
airports. 


B: moving that the House of Commons “take note” of the 


B.E.A. and I.A.T.A. 


Mr. F. Beswick (Lab., Uxbridge), who was Mr. Profumo’s counter- 
part in the former Socialist Government, replied for the Opposition. 
In a passing reference to Gatwick, Mr. Beswick said he had never been 
enthusiastic about the site. It seemed to him, however, that those who 
still objected to the Gatwick proposals should be told that there was 
still to be shown an alternative site within an acceptable radius of 
London which would not cause as much or more local disturbance. 
He wanted to know what the Government proposed to do about B.E.A.’s 
increased deficit, which had not been convincingly explained in the 
Corporation’s report. “I know it is said,” Mr. Beswick remarked, “that 
the reduction of fares is the result of an I.A.T.A. decision.” But B.E.A. 
was an influential member of I.A.T.A.; in any case the I.A.T.A. 
decision had not affected the domestic fares structure and we were to!d 
that it was in that field that the greatest losses were made. 

Mr. Beswick also noted that B.E.A.’s loan capital stood at £18,650,000 
on March 31st, whereas revenue for the year ending on that date was 
less than £15m. That seemed to be quite out of proportion. Maybe 
the Minister had satisfied himself that the potential traffic expansion 
was so great that the new ficet now operating or already bought plus the 
huge new engineering facilities could be economically justified. If the 
traffic potential was not there, did the Minister propose to extend the 
area over which the new B.E.A. aircraft and engineering facilities could 
be used? If not, what solution had he in mind? A decision had to be 
made by the end of 1956, because the provision of subsidies came to an 
end then. 

Rosert Perkins (Con., Stroud and Thornbury) spoke strongly 
against the possibility that B.O.A.C. might order, for delivery in four 
years’ time, a number of DC-7Ds. So confident was he that the 
Britannia was a world-beater that he would gladly welcome an impartial 
inquiry into the merits of these two aircraft by the Ministry of Supply. 
Sir Robert ceuld not believe that any government in this country would 
allow public money to be used to advertise a foreign turboprop inter- 
continental airliner directly competitive with a eontemporary British 
machine. His information was that if the B.O.A.C. order was not placed 
with Douglas the DC-7D would not be built. 

If the Government expected the Corporation to make a profit they 
must allow it the freedom of choice in purchasing its aircraft to make 
that profit. This was the view of G/C. C. A. B. Wiicock (Lab., Derby 
North), who wanted to see the British first in aireraft construction but 
queried whether the makers of the Britannia had the energy and 
forcefulness to meet anything like the programme required. He 
believed that if there were not so much Government finance behind the 
Britannia there would be an acceleration in its development. 

G/C. Wilcock showed himself to be in open disagreement with his 
party’s policy of the allocation of freight and trooping licences. There 
should, he felt, be clear definition between the functions of the Corpora- 
tions and independents: what better definition could there be than 
that the “Corporations perform all scheduled services, the carriage of 
mail and packages, and that the independent operators should have the 
freight and charter services”? 

On the question of DC-7D versus Britannia, Mr. P. B. Lucas (Con., 
Brentford and Chiswick) said he reserved an open mind. Personally 
he would deplore at this stage the ordering of the DC-7D as a supple- 
ment to the Britannia or indeed as a form of insurance against things 
going wrong. On the other hand, he had a high regard for the 
commercial ability of the chairman of B.O.A.C., Sir Miles Thomas 


THE AIRWAYS DEBATE 


Commons Discussion of the Corporations’ Reports 


(“though,” Mr. Lucas added, “sometimes he says some silly things”). 
No one knew the value of publicity better than Sir Miles did, and it was 
difficult to believe that he would court inevitable unpopularity in 
ordering these aircraft unless he felt, on the evidence before him, that 
it was commercially prudent and necessary to do so. 

A. Core. A. V. Harvey (Con., Macclesfield) said that quite recently 
he had flown to America, Australia and New Zealand and had travelled 
on many different airlines. He had no hesitation in saying that B.O.A.C. 
came out on top for its general running and service. Having presented 
B.O.A.C. with this bouquet, A. Cdre. Harvey then had some harsh 
things to say about another aspect of the Corporation’s activities. His 
firm, which was making the Victor bomber, had had the greatest 
difficulty in persuading Sir Miles Thomas or his technical assistants 
to come and see the Victor and discuss the civil version. Yet Sir Miles 
had stated in the current annual report that the Corporation had con- 
tinued to be in close and constant touch with manufacturers in order 
to assess the probable capabilities of such aircraft as the rs civil 
versions of the three types of V-bomber. “I am astonis ” said 
A. Cdre. Harvey, “that he dare put those words into a public report.” 
He thought Sir Miles Thomas was completely wrong in considering 
the ordering of ten or fifteen DC-7Ds at $2}m each to fill a possible 
gap in 1958 or 1959. 

“The fact is,” A. Cdre. Harvey said, “that the Americans have just 
wakened up to the possibilities of turboprop aircraft. Rolls-Royce has 
an engine which is not yet running, and, quite rightly, as a commercial 
firm it is going all over the world trying to sell it. It fits the proposed 
new wing of the DC-7D exactly, and the Douglas company says, ‘If you 
can get B.O.A.C. to hallmark this and order it, we can sell others.’ 
Lord Hives is going all out to sell British engines.” 

Concluding, A. Cdre. Harvey said that he did not think there was 
very much wrong with the Britannia: “Perhaps this debate may even 
be a jerk for the Bristol Aeroplane Co. and I hope it will get down to 
the job, helped by the Air Registration Board and B.O.A.C. and other 
companies manufacturing aircraft, which would be prepared to lend 
assistance, either with drawing office work or with the wind tunnel 
work.” 

The suggestion by Mr. Ernest Davies (Lab., Enfield East) that 
the aircraft industry had been “feather-bedded” was questioned by 
Mar. C. I. Orr-Ewrnc (Con., Hendon North), who said that the makers 
of the Comet had “taken a fearful sock in the jaw to the tune of many 
millions of pounds with complete disrupting of design, development 
and production.” It was doubtful, Mr. Davies replied, whether de 
Havilland could stand the loss which appeared to be inevitable in the 
development of the Comet. He suggested that Mr. Orr-Ewing should 
—— before he was certain that the company would itself bear 
all this loss. 


Scottish Helicopter Plea 


First among the Scottish members to speak was May. D. McCaLLUM 
(Con., Argyll), who described the decision to transfer B.E.A.’s main- 
tenance from Renfrew to London Airport as a great strategic mistake. 
It was wrong that the far North should have to wait until urban 
developments of the helicopter service had proved a commercial success 
with machines carrying 40 or 50 passengers. Scotland wanted heli- 
copters, carrying 12 passengers at the most, to operate between the 
remote areas, which today could not be reached even by steamers, and 
the centre of business or government. There were certain places 
where even the Twin Pioneer could not land. 

Another Scots member, Mr. JOHN RANKIN (Lab., Glasgow Tradeston), 
suggested an ingenious method of covering the cost of Scottish social 
services. B.O.A.C. had made a profit of over £2m and B.E.A. declared 
a loss of £1,773,000: “Why should the social services not be debited 
to both airlines?” 

The final speech for the Opposition, made by Mr. G. A. PARGITER 
(Lab., Southall), contained little which had not been said earlier. 
Discussions were wound up by the Minister of Transport and Civil 
Aviation, Mr. JoHn Boyp-CarpPENTER. Making his first speech in the 
debate on civil aviation, the Minister concerned himself mainly with 
questions raised during the debate and did not stray on to controversial 
ground. Regarding Renfrew, he said that before any decision was 
taken he would see representatives of the Scottish T.U.C. and other 
Scottish bodies at a meeting there on November 26th. He agreed with 
Major McCallum that the helicopter could perform a useful purpose 
in the Highlands and Islands, but there were “certain difficulties” about 
using a single-engined model in these circumstances. On the subject 
of B.E.A.’s finances, the Minister expressed sympathy with Mr. 
Beswick’s remarks; but there were several ways in which the position 
would be improved. Increases in tourist fares on the overseas services 
would bring in some £400,000 extra, and it might be that some increases 
in internal fares would give further financial relief. 

Referring to the possibility of B.O.A.C.’s acquiring American air- 
craft, the Minister said that no decision on this matter had been taken; 
he would not tie himself to any date when a decision would be taken. 
though no one was more conscious than he of the harmful effect of 
uncertainty. 

Turning finally to the main subject of the debate, the Corporation’s 
reports, Mr. Boyd-Carpenter summed up the feeling of both sides of 
the House when he said that both airlines had been operated and 
managed with resource and skill. He believed that under the vigorous 
management they enjoyed the Corporations would continue to give 
good service. 
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CIVIL 
AVIATION 


It is announced by Vickers- 
Armstrongs that de Havil- 
land “high-activity” air- 
screws will be fitted to 
the Rolls-Royce Dart 510 
turboprops of the new Vis- 
count 700D. The D.H. air- 
screws are being flight- 
tested in the Viscount 700 
prototype, which has No. 
4 feathered in this new 
air-to-air study. 


PANAM’S IMPROVED STRATOCRUISER 


OST types of transport aircraft seem to acquire the prefix 
“Super” at some stage of their careers; the Boeing Strato- 
cruiser is no exception. Last week Pan American World Airways 
announced details of modifications which will enable their Strato- 
cruisers to fly westbound from Paris or London to New York with 
only one fuel stop at Shannon. For aircraft thus modified, the 
airline adds, Boeing have authorized a change of designation to 
Super Stratocruiser. 

The modification programme, which has cost $1m, includes the 
fitting of additional wing tanks in the Stratocruiser, holding 410 
U.S. gallons of fuel and increasing range by 250 miles. Redesign 
of the General Electric turbo-superchargers on the Pratt and 
Whitney Wasp Majors has reduced back-pressure, enabling the 
engines to be operated at 10 - 15 deg C. lower temperatures. The 
reduction in pressure results from increasing the diameter 
of the turbine wheel and the size of the exhaust ducts. 

Furthermore, a new cruising technique is employed. Engine 
r.p.m. have been cut back from 2,120 to 1,980, though cruising 
power has not been reduced. This is claimed to result in a one- 
third reduction in cabin noise, higher cruising speed and lower 
fuel consumption. The consequent reduction in cylinder-head 
temperature permits smaller cooling-gill openings, and provides 
a further increase of about 3 kt. 

Ten of the improved Stratocruisers will be operated by PanAm 
over the North Atlantic. All will be equipped as first-class air- 
craft, with Sleeperette reclining chairs and sleeping berths. The 
airline hopes that the modification programme will result in almost 
100 per cent regularity on the east-bound non-stop schedules, 
and corresponding regularity on the single-stop westbound 
services. 


HERONS FOR B.E.A.? 


T has been unofficially suggested that British European Airways 
may order three or four de Havilland Herons for the Scottish 
domestic services, which are at present operated by Rapides and 
Pionairs. Presumably the Herons would be required to take over 
the routes now operated with Rapides, though they might also find 
an application on some of the routes where traffic density does 
not justify use of 32-seat Pionairs. 

It is believed that Scottish Airlines may apply to operate 
scheduled services in Scotland when the Twin Pioneer now under 
development at Prestwick by their parent company, Scottish 
Aviation, has reached a sufficiently advanced stage. Scottish Air- 
lines have already announced their intention to operate six of these 
aircraft. Any application made by this airline to the A.T.A.C. 


London Airport's new buildings are steadily approaching completion. 
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would probably include not only domestic routes now included 
in the B.E.A. network, but also certain new routes in remote 
areas, due to the Twin Pioneer’s ability to operate from very 
small fields. 

Further developments in Scottish air transport might solve the 
problem of finding work for the B.E.A. employees, said to number 
250, who will become redundant when the overhauls now per- 
formed at the Corporation’s maintenance base at Renfrew are 
absorbed by the London Airport base. The problem will 
undoubtedly be discussed today, November 26th, when the 
Minister of Transport and Civil Aviation, Mr. Boyd-Carpenter, 
formally opens the new terminal building at Renfrew. 


OVERTIME AT BURBANK 


I was recently announced that Super Constellation production 
reached an all-time record during the month of September. 
Lockheed delivered three L.1049 freighters to Seaboard and 
Western Airlines and two Super Constellations each to K.L.M. 
and Avianca. The company also completed seven military Super 
Constellations—six with the standard Wright Turbo-compound 
engines and one experimental R7V2 version with Pratt and 
Whitney turboprops. 

It is also learned that the first of twenty L.1049Gs for T.W.A., 
due for delivery in late February next year, will be experimentally 
fitted with 600 gallon tip-tanks. It will be equipped with storm- 
warning radar, which will also be carried by some of the other 19. 


SOVIET ACTIVITY 


CCORDING to Moscow radio, a report by the Soviet civil 
air service administration has given details of its summer 
operations this year. On the international routes connecting 
oscow with Peking, Berlin, Warsaw, Prague, Bucharest, 
Paris, Stockholm, Kabul and other cities, the volume of traffic is 
stated to have doubled. A five-fold increase in passenger traffic 
is reported for the route connecting Moscow via Stockholm with 
the international routes to Australia, Africa and America, and 
Moscow-Peking traffic has also increased considerably. 


BIG LIFT BY EAGLE 


T dawn on November 30th, Eagle Aviation will begin a series 
of 15 flights carrying a total of 540 German soccer enthusiasts 
from Brussels to Southend. The Germans, who will travel in 36- 
seat Vikings, will attend the following day’s England-Germany 
match at Wembley. The cost per passenger, including the return 
flight and hotel accommodation in London, is reported to be 
only £6 10s. 


Here are the tower and telecommunications wing (left) and the 


passenger building on the SE. face of the central terminal area, which should come into use next March. Initially, only the long-haul 
services will use “L.A.P. Central”; for some time to come short-haul services will use the existing temporary buildings at “L.A.P. North.” 


press” 


; 
: 
; 
Ved 
$ 
HS 
oor 


26 NOVEMBER 1954 FLIGHT 


The woman in front of him is off to work in Victoria 
Street, S.W.1. An equally everyday matter to the air 


traveller is his trip to the other side of the world. This 


confidence in flying is, to a great extent, due to the 


reliability in service of Smiths Aircraft Instruments. 


HELPING THE WORLD TO FLY 


A notable addition to the long list of 
Smiths instruments that are supplied 
to all parts of the world is this 
Sensitive Airspeed Indicator. It has a 
range from 80-750 knots and is used 
extensively for flight test work and as 
sub-standard calibrator. 


SMITHS AIRCRAFT INSTRUMENTS LIMITED 


The Aviation Division of S$. Smith & Sons (England) Limited 


Cricklewood London NW2 
Sole Sales Concessionaires for Kelvin & Hughes (Aviation) Limited 


* Barkingside and Basingstoke 
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AIRCRAFT INSTRUMENTS 


for the indication of 

ELECTRICAL POWER - TEMPERATURES - 
PRESSURES - TURBINE SPEEDS- 
CONTROL SURFACE MOVEMENTS - 


also 


NAVIGATIONAL AIDS - 
GROUND TEST SETS- 


of This typical Weston Ratiometer, with 270° 
seale, and available in large or small 


S.A.E. case, can be used in conjunction 


with a resistance bulb, a pressure transmitter, or a 


position transmitter, to indicate a variety of tempera- 


SANGAMO WESTON LIMITED 


ENFIELD, MIDDLESEX, ENGLAND. 
Tel: Enm‘ield 3434 Grams : Sanwest, Enfield. 


tures, pressures or positions, 


Scottish Factory: Port Glasgow, Renfrewshire. 
Branches: London, Glasgow, Manchester, Newcastle-on-Tyne, Leeds, 
Liverpool, Wolverhampton, Nottingham, Bristol, Southampton, Brighton. 


As familiar 
in outline as 


the many famous 


aircraft in which 


they are used... 


DZUS 


FASTENERS 


DEPENDABLE SAFE ACCESSIBLE 


DZUS FASTENER EUROPE LIMITED, FACTORY ESTATE, GUILDFORD ROAD, FARNHAM, SURREY 


Sales Agents in the U.K.: 
THOMAS P. HEADLAND LIMITED, 164-168 WESTMINSTER BRIDGE ROAD, LONDON, §S.E.1 
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CIVIL 
AVIATION... 


Polar pathfinder: DC-6B 
“Helge Viking,” which 
inaugurated the new 
S.A.S. service from 
Copenhagen to Los 
Angeles, prepares for 
departure from Kastrup. 
The inaugural flight is 
reported on page 76]. 


A FRENCH IMPOSITION 


At its annual meeting, held in Paris last September, I.A.T.A. 
passed a resolution strongly condemning the spreading prac- 
tice of imposing passenger service charges at airports. “Where- 
as,” the resolution said, “a passenger service charge will cover the 
expenses of the airport operator to a minor extent only, it will, on 
the other hand, automatically delay the time when, thanks to 
increased traffic, the airports will be self-supporting.” 

Notwithstanding this injunction—delivered, as it were, on its 
own doorstep—the French Government has decreed that pas- 
senger charges will be levied at State-controlled airports in France 
from Wednesday next, December Ist. As in the United Kingdom, 
each passenger will have to make a cash payment before departing 
on any international journey. 

The amount charged will vary according to the distance flown. 
Passengers flying to Britain, the Benelux countries and Switzer- 
land will pay 300 francs (6s); passengers leaving for other destina- 
tions in Europe, including Ireland, will pay 400 francs (8s) and 
those flying beyond Europe will be charged no less than 1,200 
francs (24s). 

A protest to the French Government against these charges has 
been made by Air France on behalf of most of the airlines whose 
passengers will be affected by the decree. The British Independent 
Air Transport Association has also made a vigorous protest 
against “the comparative severity of the taxes and the discrimina- 
tion against the ca s of its vehicle ferry members [Silver City 
Airways and Air Charter].” ” It is proposed that not only will 
Yo flying on the air ferries from Calais, Cherbourg and 

Touquet pay a tax of 4s each, but that car-owners will pay 
a further 6s for their vehicles—hence the charge of discrimination. 


TUDOR INCIDENT REPORT 


THE Accidents Investigation Branch of the M.T.C.A. has 
announced the results of its inquiry into an accident involving 
a Tudor 1 of Air Charter, Ltd., on March 2nd this year. The 
aircraft, G-AGRI, fell out of control while in cloud at 9,500ft 
near Paris during a freight flight from London to Bahrein via 
Malta. Control was not regained until the machine broke cloud 


Layout of the new terminal at Renfrew (see paragraph above). A covered 
passage, which can be extended as traffic increases, protects passengers 
from the weather as they walk between the apron and the building. 
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at some 2,500ft and on reaching Malta it was found to have been 
severely over-stressed. 

The report states that when the aircraft entered the cloud slight 
airframe icing was seen and that, after application of de-icing and 
anti-icing systems, the cruising speed decreased from 155 kt to 
about 135 kt. The pilot, Capt. J. M. Carreras, maintained altitude 
by automatic control but did not increase engine power; nor did 
he again refer to the airspeed indicator. Noticing that the auto- 
pilot was applying large aileron corrections and that the direc- 
tional gyro indicated a turn to port, the captain disengaged the 
automatic pilot with the result that, to quote the official report, 
“the aircraft made a rapid descent in a spiral manceuvre.” 

In the opinion of the report, the loss of control resulted from 
serious errors of flying technique by the captain, in that, “although 
aware that there was a reduction of engine power, a substantial 
loss of airspeed and airframe ice accretion, he attempted to 
maintain altitude by frequent trimming of the automatic pilot 
without further reference to the airspeed indicator and without 
increasing power.” This resulted in an increase of the angle of 
attack of the aircraft until flying speed was lost. 

The report further notes that, contrary to regulations, neither 
of the two pilots was strapped in while the autopilot was engaged, 
and that the captain failed to inform French Airways Control of 
his change in altitude. 


RENFREW’S NEW TERMINAL 


NEW terminal facilities for passenger and freight at Renfrew 
Airport were due to be opened today by the Minister of 
Transport and Civil Aviation, Mr. John Boyd-Carpenter. Con- 
struction of the new building, the layout of which is shown below, 
began in February 1953, and has been completed at a cost of 
£200,000. Roads, car parks and apron cost a further £70,000. 
Since 1949, passenger traffic has almost doubled; the number of 
passengers expected to pass through the airport in 1954 is 250,000. 
As many as 400 passengers hourly will use the new terminal 
building at peak periods of 1955. 


BREVITIES 


ACCOMPANIED by the Corporation’s operations development 
director, Mr. A. C. Campbell-Orde, the deputy chairman of 
B.O.A.C., Mr. Whitney Straight, flew to the United States last 
week. They were expected to visit the factories of Boeing, Douglas 
and Lockheed. 

* 

The K.L.M. Super Constellation Positon set up a company 
record for the New York to Amsterdam crossing on November 
10th by covering the 3,635 miles in 9 hr 51 min; its average speed 
of 370 m.p.h. was made possible by a 100 m.p.h. tail-wind. 
K.L.M.’s previous best time for this route was 10 hr 13 min. 

* * 

Airports, Ltd., the company formed in 1934 to acquire and 
develop Gatwick, have announced a profit after taxation for the 
year ended September 30th, 1954, of £8,929; of this £8,132 will 
be paid out as a 6 per cent dividend on ordinary shares. The 
airport has been under soqenan since the war. 

* 

Silver City Airways iedilaiad last week that the number of 
cars carried on their ferry service to Calais, Le Touquet and 
Cherbourg had increased from 24,000 in 1953 to nearly 32,000 in 
1954. The company has applied to the A.T.A.C. for permission 
to extend its services to both Northern Ireland and Scotland. It 
hopes to carry cars between Woodvale, Lancs., and Belfast as part 
of a daily freight service between Blackbushe and Belfast via 
Birmingham and Woodvale, and also to open an air ferry between 
Stranraer, Westland Scotland, and Belfast. 
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Hunting-Clan Air Transport and Airwork now include 
Takoradi, Gold Coast, as a calling point on their jointly operated 
West African Safari service. Fares between Takoradi and London 
are £80 single and £144 return. 


Pan American World Airways and United Air Lines have 
jointly announced a world-wide air freight reservation system. 
Under this interline agreement, shippers can make through book- 
ings to any one of 80 American cities served by United and the 
84 countries and colonies served by PanAm. 


It is believed that the report of the committee set up by the 
M.T.C.A. last year under Air Chief Marshal Sir Frederick Bowhill 
to study the problems of crew fatigue will be published in the 
near future. Study of this subject was strongly urged by the 


CLUB AND 
GLIDING NEWS 


HE 1954 dinner of the Association of British Aero Clubs 

and Centres will be held next Friday, December 3rd, at the 
Waldorf Hotel, London. Mr. John Boyd-Carpenter, Minister 
of Transport and Civil Aviation, has accepted an invitation, and 
is to propose the toast of the Association. Tickets for the dinner 
—which is for men only—are available to those interested in 
the flying-club movement, either through any member-club or 
from the A.B.A.C. office at 7c Lower Belgrave Street, London, 
S.W.1. (Sloane 1864.) 


CTOBER flying hours at the Elstree Flying Club amounted 
to 206, bringing the 1954 total so far to 2,335, and the year’s 
target of 2,400 hr very near indeed. The November 4th party 
brought the largest attendance ever seen at Elstree, auguring well 
for the remainder of the winter functions. The Wednesday- 
evening lectures on the course for the instructor’s rating include 
practical briefings on various subjects by the candidates. 


OTAL club flying hours at the Wiltshire School of Flying 

amounted to 2,504 for the first nine months of 1954—not 
including 731 hours on Army co-operation work. This com- 
pares with 2,700 for the whole of 1953. Throughout the 
summer the club’s fleet has been made up of five Tiger Moths, 
three Austers and four Proctors. In addition to flying instruc- 
tion under the A.T.C. scheme, an interesting new activity has 
been the training of six M.o.S. scientists (four from Boscombe 
Down and two from Farnborough) who began ab initio training 
on September 6th and left with their P.P.L.s during the first 
week of October. 


ETEOROLOGY and Flight” is the subject of a course of 

ten evening lectures to be given by Dr. R. S. Scorer, 
of Imperial College, beginning on Thursday, January 20th. The 
course forms a study of air movements “on the scale of a few 
yards to a few miles,” and is concerned with “vertical currents 
capable of carrying up insects and other small objects from the 
ground, of supporting soaring birds and gliders and of affecting 
powered flight.” 

The treatment will be mathematical where necessary, but (a 
useful point for many glider pilots) a careful explanation of 
the meaning of the calculations will be given. Though an 
understanding of the mathematics will obviously be a great 
help, it is not essential. Three lectares deal with the study of 
the tephigram; one with the relation between pressure and 
wind, three with mountain waves and four with convection in 
the atmosphere. Discussions and films will form part of the 
course; in addition, activities such as field observations, cloud 
photography, etc., will be invited. 

The lectures (from 6.30 to 8.30 p.m., on Thursdays) will 
be given in the Imperial College Department of Meteorology, 
the Huxley Building, which is opposite the Science Museum 
in Exhibition Road, South Kensington. Applications for enrol- 
ment (the course fee is 10s) or further details should be 
addressed to the Deputy Director of Extra-mural Studies, 
University of London, Senate House, Malet Street, London, 


Useful background material on the subject of meteorology and 


Court of Inquiry into the loss of a York over the North Atlantic 
in February 1953, and the recommendation was endorsed in the 
report on the accident to a Constellation at Singapore on March 
13th this year. 


A five-day meeting of the Facilitation Advisory Group of 
1.A.T.A. is due to end in New Delhi tomorrow. Air-India Inter- 
national have acted as hosts to the 15 members of the group, each 
representing a different I.A.T.A. airline. The main purpose of 
the meeting has been to draft recommendations for simplifying 
frontier procedures and other time-consuming formalities. 


Profits reported for some leading Canadian airlines during the 
calendar year 1953 are: Canadian Pacific Airlines, £130,000; 
Central Northern Airways, £87,000; Queen Charlotte Airlines, 
£2,150 and Trans-Canada Air Lines, £91,000. Among the 
scheduled carriers only Quebecair reported a deficit (£10,000). 


FLIGHT 


The increased power of the 1955 model of the Piper Tri-Pacer is 

provided by a 150 h.p. Lycoming 0-320 engine, as fitted to the Apache 

twin. New exterior paint scheme, the company avers, involves “Sun 

Valley Ivory,” with a trim colour choice of “Tennessee Red,” “Miami 

Blue” or “Forest Green.” Incidentally, production of the tailwheeled 
Pacer has now been discontinued. 


flight is contained in the new book by Dr. Scorer and his colleague 
F. H. Ludlam, Further Outlook (published by Wingate at 15s), 
which we hope to review in a forthcoming issue. 


.T.C.A. Civil Aviation Information Circular No. 146/1954 

announces that gliding experience possessed by glider pilots 
holding “C” certificates or above—and having at least 40 hours’ 
air experience—may count in part towards the requirements of 
the Private Pilot’s Licence. In all cases the practical flying test 
and the technical examination must be taken: for holders of 
Silver C or Dual Instructor Category A rating, the medical 
examination is the only other requirement; those with Dual 
Instructor Category B2 rating must also have certain cross- 
country experience; and “C” pilots must, in addition to this, 
have had 10 hours dual training and 10 hours as pilot-in-charge 
of an aeroplane (an aeroplane being legally defined as a heavier- 
than-air power-driven aircraft that is not a gyroplane, heli- 
copter, nor ornithopter). The renewal of a P.P.L. requires five 
hours as pilot-in-charge during the preceding 12 months: two 
hours on gliders is now acceptable towards that total. 


R.Ae.Cc. PILOTS’ CERTIFICATES, JULY-SEPTEMBER 


No. Name Cl.) Date No. Name Cl.| Date 
28,612 | A. O. Hawes 4 | 6/7/54 || 28,620 | R. F. Wrangham | 4 | 31/8/54 
28,613 | R. Hambly 4 | 6/7/54 || 28,621 | Baron F. van 2 1/9/54 

Aerssen 
28,614 | P. R. Angel 3 7/7/54 || 28,622 | J. W. Rose 3 2/9/54 
28,615 | W. H. Bailey 1 | 19/7/54 |] 28,623 | A. G. G. Farley | 1 3/9/54 
28,616 | T. A. Hawkes- 4 | 26/7/54 || 28,624 | M. H. Burrill 3 | 14/9/54 
28,617 | H ani 1 | 26/7/54 |} 28,625 | J. C. Cooke 1 | 15/9/54 
28,618 | W. J. Elles-Hill 3 | 3/8/54 |) 28,626 | G. H. Weale 4 | 15/9/54 
28,619 | H. E. F. Savage | 3 | 10/8/54 || 28,627 | D. C. Maxwell 1 | 15/9/54 
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Final Evidence is Given and Speeches by Counsel Begin 


Naples Comet accidents, the Court moved from Church 

House*, Westminster, to the Institution of Civil Engineers 
on the opposite side of Parliament Square. During the three- 
day sitting, final witnesses were heard, and a number of counsel 
for the various interested parties made their speeches on the 
questions to be answered in the official report of the Inquiry. 

Wednesday, November 17th: Seventeenth Day.—The wit- 
nesses called by the de Havilland Co. completed their evidence 
and Sir Arnold Hall was again recalled, to answer questions on 
new matters which had arisen since his previous evidence. Mr. 
M. A. L. Cripps, for the Ministry of Supply, was the first of 
counsel to make his final submissions to the Court. 

The day began with continued cross-examination of Mr. H. Povey 
by Mr. R. A. MacCrindle (for the British Air Line Pilots’ Association), 
concerning cracks which occurred during manufacture of an aircraft. 
Every such crack located by drilled holes should be recorded on a 
concession note, Mr. Povey said, and in the case of major concessions 
the airline operators would be informed. The witness thought that 
the de Havilland inspection department was adequate: “It is continually 
under review, and ft hheve no doubt in my mind that it is capable of 
dealing with the job it has to perform.” 

In reply to Lord Cohen, the Commissioner, Mr. Povey said that 
although the inspector who signed the concession note relating to the 
manufacturing cracks (which had been drilled) in the A.D.F. doubler 
plate of Comet YP had acted reasonably in view of the state of know- 
ledge at that time, a crack in that part would not now be passed in the 
light of new information which had arisen from the present investiga- 
tion. Posters, pamphiets and specimens of faulty parts were used to 
impress on workmen the dangers of neglect and failure to report defects, 
and this campaign was to be intensified in the future. 

Mr. Povey explained in detail to Sir William Farren the method 
of attachment of the A.D.F. window frame, landing strip and doubler 
plate to the skin, and reaffirmed his opinion that the undetected skin 
crack was caused after drilling, during the adjusting of the skin prior 
to the final attachment. 

The next witness was Mr. C. T. Wilkins, assistant chief designer 
of the de Havilland Aircraft Company. In reply to Mr. H. A. P. 
Fisher (for de Havillands), he said that, although the chance of damage 
to the wing during pressure refuelling was very remote, the company 
was developing methods of preventing such damage in future. (Visual 
or mechanical means to restrict the flow to 50 gal/min, he later told 
Mr. MacCrindle.) From the results of tests which the company had 
made—one of which involved the spraying of kerosine on to the 
§00-550-deg C tail-cone shroud, with no ignition—the witness thought 
that the fire risk from fuel reaching the jet-pipe shroud area was 
negligible. Modifications had been introduced, however, to prevent 
fuel venting and to prevent it reaching the danger area if it did vent. 
Mr. Wilkins concluded by answering questions from the Commissioner 
and Sir William Farren on refuelling by the off-load system; the 
hydraulic system and its liability to fire; possible damage at passenger 
doors and baggage hatches; and the possibility of excessive pressure 
being generated inside the cabin. 

Lord Cohen next questioned Mr. E. J. Rimmer, counsel for 
B.O.A.C., concerning the Corporation’s system under which a flight 
engineer possessing an out-of-date licence had been permitted to fly 
as a crew-member on YP. Should not the validity of crew licences 
be checked, he asked. Mr. Rimmer admitted that the system had not 
worked entirely satisfactorily in the past, but pointed out that instruc- 
tions had now been given for the airline’s records to be checked by 
examination of licences of all flying staff. 

Sir Lionel Heald, for the Crown, next referred to the agreed state- 
ment concerning the de Havilland stress calculations made in 1947 
and those of Sir Arnold Hall made since the Inquiry began. This 
agreement now read: 

“(1) It is common ground between Sir Arnold Hall and Messrs. de 
Havillands that in ordinary and proper design practice reliance would 
not be placed upon calculations except as a preliminary approach before 
testing. 

“(2) Both sets of calculations have been examined and it is accepted 
that no mathematical error or mis-application of principles exists. 

“(3) Messrs. de Havillands’ calculations were made merely in order 
to forecast the ultimate static stress at which failure would occur on 
test in the area surrounding a typical cut-out where the window-frame 
is riveted to the skin: for this purpose of preparing for a test in 1947 
the calculations were soundly Sespunaned, 

“(4) Messrs. de Havillands have found Sir Arnold Hall’s note on this 
problem of calculations of very great interest, and regard it as a most 
valuable as well as novel contribution to the philosophy on this topic 
of which important use will be made in the future. 

“(S) It is agreed that there must have been present in the region 
adjoining the cut-out stresses sufficient in conjunction with local stress- 
raisers to cause the fatigue which is believed to have been the cause 
of the accident, but the pursuit of any question as to the precise value 
and location of such stresses is considered to be irrelevant for the 
purpose of this Inquiry.” 

At the beginning of the afternoon session Sir Lionel Heald pointed 


Fs the fifth week of the Public Inquiry into the Elba and 


*Impressions of the scene at Church House are the subject of a 
special article and illustrations on pages 766-767 of this issue. 


out that the purpose of the agreed statement had been to save the time 
of the Court and avoid a long and highly technical discussion: it did 
not bind anyone except the two parties to it. 

The final witness was Sir Arnold Hall. In reply to Mr. A. Allen 
(for the Air Registration Board) he agreed that “the calculations” 
mentioned in paragraph one of the agreement referred only to the two 
particular calculations which had been compared: “One often relies 
on calculations if the result of calculations is such that you have no 
further cause to go to test.” 

The first paragraph of the agreement was also the subject of inquiry 
by Mr. T. Humphrey Tilling (for the Navigators and Engineer Officers’ 
Union), who asked Sir Arnold whether he still regarded stress calcula- 
tions as an essential factor in determining the safe fatigue life, as 
he had previously stated in evidence. Sir Arnold answered “Yes. 
I prefer to make as good an attempt mathematically as I can before 
I proceed to test or, indeed, detail design, but I think one must realize 
that different people’s methods do differ in this respect . . . I would 
prefer to design something I could calculate and change the design 
until I could calculate it, rather than have a highly redundant and 
difficult structure which I cannot calculate . . .” 

Sir Arnold agreed that it was common practice in 1946-47, in starting 
to design an aircraft, to begin by calculation and pass on to strain- 
gauge and other tests. In the witness's own opinion, such calculations 
were made to try to discover what the stress concentrations would be. 
He went on to explain the misunderstanding over which previous 
argument had taken place: his own calculation was intended to give 
the maximum stress concentration in the area of the cut-out, i.e., at the 
edge; while de Havillands’ figure was a mean value over three inches. 

The fundamental mathematics used in his own calculation, Sir 
Arnold said, had been published in a Royal Society paper in 1945. 
He did not think the calculation was a novel one, and there was nothing 
particularly difficult about it. 

Answering questions from Sir William Farren, Sir Arnold agreed 
that the basic calculation for the skin itself must be used together with 
an allowance for the additional structure: the first of these used well- 
established theory, while the second was a matter of judgment and 
experience. The plastic flow of the material after its elastic limit was 
reached, Sir Arnold also agreed, was the reason why, on applying 
twice the working pressure, stresses were no doubled: “Within 
the yield point of the material twice two is four; above the yield 
point it is not.” 

Concerning the rate of propagation of cracks, Sir Arnold expressed 
the opinion that the most important factor, which would decide whether 
a crack would grow slowly or catastrophically, was the stress field 
relative to the ultimate tensile strength of the material. The 9:1 spread 
in the values of fatigue life, he said, was a figure based on a large 
amount of general experience on various types of structure. It had not 
been suggested that YU, which failed at the equivalent of 9,000 hr, 
was “average”: it did not have to be better than average to explain 
the Elba and Naples disasters, but it might easily have been stronger 
than average. The only possible proof that YU was average was the 
high probability that YP and YY were at the low end of the 9:1 scatter. 

All the evidence having been completed, it was now time for the 
final speeches by counsel on behalf of their respective clients. Among 
the submissions were to be suggestions as to the Court’s answers to 
the questions, posed by Sir Lionel Heald the previous Friday and 
which, when answered by the Commissioner and assessors, were to 
form the basis of the report of the Inquiry. 

The questions put forward by Sir Lionel, to be answered for each 
accident, were:— 

(1) What was the cause of the accident? 

(2) If several factors caused the accident, what were such factors 
and to what extent was each contributory? 

(3) Was the accident due to the act or default or negligence of any 
party or any person in the employment of that party? 

(4) At the time of the accident:— 

(a) Had the aircraft been properly maintained in accordance with 
the current approved maintenance schedule? If not, did any 
defect in maintenance affect the safety of the aircraft or contribute 
to the accident? 

(b) Was the aircraft airworthy as far as could then have been 
reasonably ascertained? 

(c) Was — a valid Certificate of Airworthiness in respect of the 
aircraft? 

(d) Was there a valid Certificate of Maintenance in respect of the 
aircraft? 

(e) Was the radio station of the aircraft serviceable and was there a 
valid Certificate of Serviceability in respect thereof? 

(f) Was the aircraft properly loaded and trimmed within the limits 
specified in the Flight Manual? 

(g) Were all the members of the crew properly licensed and ade- 
quately experienced to make the flight? If not did any defect 
in the licence of any member of the crew affect the safety of the 
aircraft or contribute to the accident? 

(5) (For G-ALYY only.) Was the Minister of Transport and Civil 
Aviation properly advised in March i954 that Comet services should 
be resumed? 

(6) Upon consideration of all facts disclosed by the Inquiry, what 
steps should be taken to increase the safety of civil aircraft? 

Mr. M. A. L. Cripps, counsel for the Ministry of Supply, began his 
speech by outlining the historical development of the Comet. Mr. Bishop 
and de Havillands were to be congratulated on their wonderful aim and 
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their achievement as far as it went, he said, and Sir Arnold Hall and 
R.A.E. deserved equal congratulation on the tremendous and success- 
ful research work they had undertaken. The Ministry of Supply had 
been connected with the Comet project, initially as the customer and 
finally in the shape of R.A.E. as research consultants. Although after 
1951/52 and before the accidents the Ministry was not directly con- 
cerned with the B.O.A.C. Comets, it was clear, suggested Mr. Cripps, 
“that the M.o.S. had no misgivings whatever about the design of the 
aircraft or, had they had any such misgivings, they would certainly 
have said so.” 

Ihe speaker submitted that the cause of the accident was that put 
forward by Sir Arnold Hall, i.e., explosive decompression of the cabin 
resulting from failure from fatigue in the area of the A.D.F. window. 
After referring to the state of scientific knowledge of fatigue at the time 
of the accidents, and mentioning the Ministry’s approval of “the new 
blood which is to be injected into the A.R.B.,” Mr. Cripps concluded : 
“Finally, I hope the court will think, as I submit is the case, that there is 
a very bright future for the Comet, which is, I submit, a product of 
co-operation which has been improved by co-operation, and which is 
now well on its way to lead the world.” 


Thursday, November 18th: Eighteenth Day.—Speeches were 
made by Mr. D. A. Grant (for the Ministry of Transport and 
Civil Aviation), Mr. J. M. Shaw (for the personal representatives 
of a number of the deceased passengers and the captain of 
G-ALYY) and Mr. R. A. MacCrindle (for the British Air Line 
Pilots’ Association and the personal representatives of the captain 
and Ist officer of G-ALYP). 

Mr. GRanT concentrated upon Question 5—whether the Minister 
was properly advised in March 1954 that Comet services should be 
resumed. He began by emphasizing that, if the Minister had been 
advised that the condition of the Comet aircraft was such as had been 
described in evidence, he would not have allowed resumption of services. 
Nobody had suggested during the Inquiry that anyone had at that time 
suspected this fatigue-prone condition. 

After expressing the Minister's sympathy with the relatives of pas- 
sengers and crews of the two Comets, Mr. Grant said: “It must, of 
course, be particularly bitter to the relatives of the passengers and crews 
of the Naples aircraft that it should have happened in the case that two 
aircraft had to fail before the condition of this aircraft was fully ascer- 
tained, but in my submission that was the fault of nobody, and nobody 
could have suspected after the first disaster that the second would be 
likely to occur.” 

At the time of the Elba accident, the speaker continued, no Comet 
had flown long enough to lead anyone to suspect that fatigue had been 
experienced, but the fieet had flown almost 25,000 hr—sufficient flying 
to lead B.O.A.C. or anyone connected with them to believe that the 
aircraft was sound. The Corporation’s subsequent action in voluntarily 
withdrawing Comet services was clearly an exceptional act of caution in 
this case: it was by no means usual for an aircraft type to be grounded 
after one unexplained disaster. 

After outlining the extensive investigations into Comet aircraft follow- 
ing the Elba accident, and mentioning the 11 Ib/sq in proof test on 
the cabins and the modifications made, Mr. Grant referred to the 
Minister’s action in asking the A.R.B. and the Air Safety Board for 
advice prior to the aircrafts resumption of services. Criticism had been 
made that the Minister should have been advised to wait for further 
progress in or completion of the salvage operations before resuming the 
services, but there had been sound reasons, as given by Sir Arnold Hall, 
for believing that success here was most unlikely. 

Mr. Grant concluded, “The Minister, of course, shares the hope that 
has been expressed so often in this Inquiry that the Comet will have 
a bright future. I would, however, like to assure the public that the 
Minister will no doubt consider very carefully, before this aircraft is 
allowed to fly again, whether all the defects that have been disclosed 
at this Inquiry have been cured insofar as that is humanly possible.” 

The next speech was that of Mr. SHaw, who began by saying that 
he would try to draw the attention of the Court to differences between 
the evidence of different witnesses which possibly raised doubts as to the 
answers to certain of the questions. Although the relatives had the 
comfort of medical evidence that passengers and crew died instan- 
taneously, Mr. Shaw mentioned the concern of many of his clients, 
particularly in the case of the Naples accident, whether they need have 
died at all. It might have been good advocacy on behalf of the aircraft 
industry, but it was not of great comfort to the public, he pointed out, 
when Lord Brabazon had used expressions such as “hostages to fate” 
in his speech at the end of his evidence. Lord Cohen intervened to say 
that the phrase might have given rise to a misconception, but that it 
should not have been taken literally. 

Concerning the cause of the pressure-cabin disruption, Mr. Shaw said 
that it first appeared that R.A.E. had produced the answer; Mr. Tye, 
however, had subsequently expressed doubts. On the subject of the 
Crown's possible agreement with the joint statement by Sir Arnold Hall 
and de Havillands, Mr. Shaw's speech was interrupted by the Commis- 
sioner, Sir Lionel Heald and Sir Hartley Shawcross: it was emphasized 
that the statement was to be considered only as evidence, and as binding 
only on the two parties concerned. 

Mr. Shaw submitted that the fact that Mr. Tye found difficulty in 
believing that two aircraft out of a fleet of cight or nine would both fail 
at the low end of the fatique-life scatter—when the probability was 
strongly against failure—added weight to the argument that there might 
have been some other contributing factor present in YP and YY which 
had accelerated fatigue, apart from the basic cabin design and not 
present in YU. There had been a difference of opinion between Sir 
Arnold Hall and de Havillands as to whether there was a general 70 per 
cent stress level in the immediate vicinity of cut-outs, or a general level 
of no more than 50 per cent. The former submission implied an 
imminent danger always, while the latter, by de Havillands, implied 


danger points only at isolated stress-raisers. If this latter was the case, 
Mr. Shaw said, thorough examination of the remaining Comets might 
well provide further information. 

Calling attention to the various suggested origins of failure on YP, 
Mr. Shaw pointed out that the fatigue evidence at the aft starboard 
corner of the rear A.D.F. window did not mean that the failure had 
started there: such signs of fatigue could also be found in cracks which 
had not developed. High-level fatigue was in any case very difficult 
to detect and, as indicated by the evidence of the compression buckle, 
the origin might have been at the forward port corner. 

The third question, Mr. Shaw went on, was whether these accidents 
could have been avoided or not. It was apparent that fatigue dangers 
could have been known: the relevant question was “should they have 
been known, having regard to the state of knowledge?” As the speaker 
understood the evidence, the dangerous stresses could have been detected 
by the use of strain-gauges: another point was that it seemed there had 
been a misunderstanding between the A.R.B. and de Havillands. Accord- 
ing to Mr. Tye, the A.R.B. in its consideration of safe fatigue life had 
relied on the calculations and strain-gauge readings given by de Havil- 
lands; the company, however, said they were calculated and taken for 
quite a different purpose and they were not using them when they 
considered fatigue. 

If there had been such a misunderstanding, Mr. Shaw said, its 
importance lay as much in the future as in the present, for “if there 
is scope in the system for a misunderstanding between the A.R.B. and 
de Havillands or any other manufacturer as to the basis on which they 
are designing an aircraft, it certainly looks as if some alteration should 
be made in the procedure so that that is not possible.” 

A relevant point in connection with the second accident was whether 
anything arose after the Elba disaster to make anyone review confidence 
on this subject which they had before 1954. Sir Arnold Hall had said 
that his advice (as a member of the Air Safety Board) to the Minister 
would not have been the same had he known of the existence of cracks 
around the hatches on Comet pressure cabins; he would have wanted 
further inspections. 

Referring to a question which, put by the speaker to Sir Frederick 
Bowhill on the sixth day, had been stopped by the Commissioner, Mr. 
Shaw said: “As regards the Air Safety Board, I would say this straight 
away: after Sir Frederick Bowhill had given his evidence, it did appear 
there were considerable doubts as to the grounds on which the advice 
had been given to the Minister, and I put a question to him which your 
Lordship stopped, and which I believe has had some publicity. I 
would like to say that if I had heard Sir Arnold Hall’s evidence on this 
subject before Sir Frederick Bowhill’s, I would not have put that 
question. That put it in a very different light.” 

Concluding his speech, Mr. Shaw made three suggestions under 
Question 6. He asked whether it was necessary to have a doubler plate 
(preventing inspection of the skin underneath) around vital areas such as 
cut-outs in the pressure cabin; whether operators should not be informed 
of concession notes relating to repairs on vital structures; and whether 
the system of liaison between the A.R.B. and the manufacturer was 
satisfactory. 

Mr. MacCrinvie spoke next. Those whom he represented, he said, 
appreciated that if aviation was to progress the pilots, operators and 
manufacturers must co-operate; they were there to learn such lessons 
as they could. He was not disposed to differ from the views of the 
Farnborough experts as to the cause of the accident, but a more 
thorough study of Mr. Jablonsky’s theory might prove a useful future 
recommendation. 


Lessons of the Salvage Operation 

On Question 5, Mr. MacCrindle submitted that the answer was 
“Yes”; the Minister had been properly advised but the problem of 
salvage merited further consideration. Although the prevailing—but 
not unanimous—opinion had been given that the chances of recovering 
much of the wreckage of YP were small, it had generally been thought 
that even if much was recovered it would not be of great assistance. 
Deterioration due to sea-water corrosion, however, had been surprisingly 
small: the lessons of the Elba salvage operation in this respect might 
with advantage be widely circulated. 

Concerning manufacturing cracks, the speaker said that whether or 
not such cracks existed (and examples were known to exist on YP, YU 
and YY) they did not directly cause the accident. Sir Arnold Hall and 
Dr. Walker, however, had regarded cracks in a pressurized area very 
seriously; “Sir Arnold told us that there was no better way of causing 
a local stress concentration than a crack, and that cracks were so often 
the cause of a fatigue origin.” Mr. MacCrindle continued: “The 
real significance, I think, of these cracks is not that the cracks existed, 
nor even that a manufacturing process was used which could cause them, 
but that those who were concerned—Mr. Tye of the Air Registration 
Board, Mr. Corfield and Mr. Abell of B.O.A.C., and the people most 
directly concerned who were going to certify the airworthiness of this 
aircraft and use it—did not in fact know whether or not it was in their 
power to know of these cracks.” 

Much had already been said about calculations and the use of strain- 
gauges. Mr. MacCrindle pointed out that while it had previously been 
reasonable to assume that, if a pressurized structure was tested to a 
proof factor of twice the working pressure, normal stresses would not 
exceed 50 per cent, the new knowledge now showed that this was not 
necessarily so. According to the R.A.E. examination of YU, a stress 
of up to 70 per cent in an area which had been so tested could 
reasonably be inferred. 

“The state of belief at the time being what I have indicated, nobody 
can blame de Havillands, in my submission, for permitting these aircraft 
to fly. What might be criticized, in my submission, is this: that if they 
had chosen to do the calculations which we have heard of from Sir 
Arnold Hall, or if they had chosen to use the strain-gauges at the 
appropriate parts of the aircraft, that is to say, around the A.D.F. cut-out 
and around the other cut-outs, it may well be that they would have 
found a stress level which would have caused them sufficient concern 
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to make them—to use the phrase of Mr. Bishop—think again.” 

Sir Arnold’s calculations, made comparatively quickly on the back 
of an envelope, had given a maximum stress of about 40,000 Ib/sq in 
at the edge of an “A.D.F. window” type of cut-out. A very similar 
figure, of about 70 per cent of the ultimate strength of the material, 
had been obtained by extrapolation from a curve of strain-gauge readings 
around an A.D.F. window, in the R.A.E. Report. If one challenged 
the extrapolation, Mr. MacCrindle submitted, one had also to challenge 
the process of calculation, because approximately the same result was 
obtained by both methods. 

On the question of the Comet’s power-operated controls, Mr. 
MacCrindle quoted a number of opinions expressed during the Inquiry 
and said, “In my submission there is a sufficiency of adverse comment 
on the break-out force associated with the power-operated controls to 
give cause for concern and to give rise to relief that de Havillands have 
chosen to modify it in their future versions of the Comet.” 

After listing the separate organizations which had participated in the 
Comet investigations and suggesting that “too many cooks may spoil 
the broth,” Mr. MacCrindle suggested that some dovetailing in future 
might be considered, such as the M.T.C.A. Accident Branch having 
direct access to R.A.E. facilities. The appointment of an active airline 
pilot to the Air Registration Board—“to represent the views of those 
who are actually currently engaged in flying these aircraft”—also seemed 
desirable. A final suggestion was that the A.R.B. inspection staff should 
be increased, and should perform similar duties on aircraft as were 
performed on ships by the independent inspectors of Lloyds 
Classification Society. 

Friday, November 19th: Nineteenth Day.—Speeches were made 
by Mr. T. Humphrey Tilling (for the Navigators and Engineer 
Officer’s Union) and Mr. J. Whitford (for Aero Research, Ltd.). 
Sir Hartley Shawcross, for de Havillands, commenced his speech. 

Mr. TILLinG began by outlining his purpose, which was to refer to 
the various points on which “minority opinions” in contradiction to the 
Farnborough Report had been put forward. These were relevant in a 
full inquiry, and there were several spokesmen subsequently to present 
the other side of the picture. 

The speaker first considered the place of origin of the failure in YP. 
At the starboard rear corner of the rear A.D.F. window, he said, it was 
possible that there had been an incipient manufacturing crack. At the 
port forward corner, it was possible that the fracture there might have 
been caused by undetected fatigue in the manufacturing crack found 
there: another possibility was that the crack might have propagated 
without fatigue. After quoting relevant passages from the evidence, 
Mr. Tilling went on to 4 ~ to the question of the de Havilland calcula- 
tions and strain-gauge readings. ‘The minority submission here was 
that a calculation of stress concentrations and the measurement of them 
by strain-gauges were of importance in calculating the fatigue life of the 
cabin, as opposed to the de Havilland reliance on testing. 

It had been stated in evidence, Mr. Tilling continued, that if, between 
the Elba and Naples accidents, the existence of the manufacturing 
cracks or a stress concentration of 70 per cent had been known, concern 
would have been felt. Should de Havillands at that time have reported 
the cracks? Should they have made further stress calculations? Should 
they have informed the A.R.B. that their original calculations were not 
made with fatigue in mind? And should they have made further 
strain-gauge tests? 

Under Question 6, Mr. Tilling made three recommendations on 
behalf of his clients. The first concerned the A.R.B.: “If one gets 
in the future some such new aircraft or novel feature in an aircraft in 
which scientific opinion holds the view that not a very great deal is 
known about the new feature, the Air Registration Board should be 
empowered in those cases, before issuing a certificate, to send the aircraft 
or the novel feature either to Farnborough or to Boscombe as an 
independent testing establishment to act on behalf of the Air Registra- 
tion Board as their advisers before such a certificate is issued. . . . 

“Lord Brabazon, of course, hoped that your Lordship would do 
nothing to put a brake on the pioneering manufacturers building novel 
aircraft. If manufacturers are going to be faced with this requirement 
by the Air Registration Board to build an aeroplane and let Boscombe 
or Farnborough break it up, they may be deterred from building a new, 
novel aircraft. My solution to counter that harm that would be done is, 
further, that the Air Registration Board should be empowered in proper 
cases to require that such testing at Farnborough or Boscombe should 
be at the expense of the public purse, say, by the Ministry of Supply 
taking it over. It sounds revolutionary, but I anticipate that the number 
of occasions when that would be necessary would be very few indeed.” 

Mr. Tilling’s second recommendation referred to Mr. MacCrindle’s 
suggested increase in the number of A.R.B. inspectors. “The inspectors 
should feel they owe a primary loyalty to the Air Registration Board 
and should not be put in a position where their loyalty is divided, half 
to the employers and half to the A.R.B. What I suggest is this—and 
again it is revolutionary—that the inspectors at present employed at 
de Havillands purely on inspecting these projects should, for the time 
necessary for a new model to be built, become the employees of and be 
paid by the Air Registration Board, who would hire them out (which 
would be merely a paper transaction) to de Havillands to do the work 
of inspection. The point is that the Air Registration Board would have 
the power of dismissal of those inspectors and their loyalty would be 
directed primarily to the Air Registration Board.” 

Thirdly, Mr. Tilling pointed out that while the Comet was originally 
designed not to carry a separate engineer officer, and its C. of A. did 
not require one, it had been found essential in practice for such an 
officer to be carried. This unsatisfactory state of affairs, he submitted, 
could be cured if the regulations required the A.R.B. to consider the 
crewing of the aircraft at the same time as it came in to consider the 

structure of the aircraft, i.ec., at the drawing-board stage. A formula, 
such as was used in the U.S.A., based on considerations of gross weight, 
range, whether pressurized, operating height, type of engine, etc., could 
easily be used to determine whether or not a separate engineer would be 
t 


This point was relevant to future safety in civil 
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Mr. Tilling concluded: “As far as my clients are concerned for the 
future, I have been expressly instructed to say that they wish de Havil- 
lands every good wish they could possibly wish them with regard to the 
Comet 3. They hope very much that the Comet 3 will fly again, and 
they are quite confident that when it flies again after this Inquiry—as it 
will, having passed far more stringent tests by the Air Registration 
Board—they can assure B.O.A.C. they will not have to look far for 
engineers and navigators to fly in it.” 

Mr. Wuitrorp, speaking for Aero Research, Ltd., the makers of 
Redux, pointed out that the only person who had suggested that Redux 
might be the cause of the Elba accident was Mr. Jablonsky, who had 
user experience of adhesives, but no such manufacturing qualifications. 
An important piece of evidence was that Mr. Ripley, the R.A.E. expert 
in charge of the investigation of the wreckage of YP, had said that there 
was no sign that Redux had in any way contributed to the failure of YP. 

Some concern had been expressed in the lay Press that a fast, high- 
flying airliner such as the Comet should be “stuck together with glue” 
at all. But the first use of Redux had not been on the Comet; it had 
been employed by de Havillands since 1945 and also by other companies. 
Mr. Jablonsky himself had agreed that the Redux method of skin/stringer 
attachment was perfectly proper in non-pressurized structures; for 
pressurized cabins, however, he had felt that two possible factors might 
cause a breakdown of the glue-lines. These factors were the pressure 
difference and the extremes of temperature encountered. 

Mr. Jablonsky’s theory, Mr. Whitford said, was that the Elba, Naples 
and Calcutta accidents were all caused by a bursting of the pressure 
cabin due to a weakening and possible failure of certain glue-lines. 
This conflicted completely with the Farnborough evidence and conclu- 
sion; according to Mr. Jablonsky, failure had occurred in the after part 
of the fuselage. The parts of the wreckage where Mr. Jablonsky had 
indicated glue-line failures had been shown by Mr. Ripley to have been 
damaged on severe impact with the water as the rear fuselage impinged 
open-end first. 

Mr. Bishop had said he knew of no reason why pressurization should 
affect the use of Redux. Concerning temperature effects, the shear 
strength of Redux joints at 80 deg C was at least 1,500 Ib/sq in (50 
per cent of its strength at 20 deg C), while peeling strength actually 
increased to a maximum at 70-80 deg C. Maximum designed shear load 
was only 400 Ib/sq in, giving a sound margin even at high temperatures. 
Differential contraction of skin and stringers during a fast climb from 
high ground temperatures to low temperatures at height had also been 
given as a possible cause of glue-line failure by Mr. Jablonsky who, 
Mr. Whitford said, had considered a temperature difference of 60 to 
70 deg C. Sir Arnold Hall, however, had quoted a figure of 10 deg C, 
which would have only a minor effect. 

Although, as Mr. Jablonsky had pointed out, temperature variations 
had not been reproduced during the Farnborough tank test on YU, 
such a thorough examination had been made of Comet aircraft since 
the Elba accident that it would have been astonishing if some of the 
defects alleged by Mr. Jablonsky had not been found, had they been 
present. Even after the equivalent of 17,000 hr, the glue-lines in YU 

were all intact, Mr. Whitford concluded. 

Str Hart Ley SHawcross, for de Havillands, said at the beginning 
of his speech: “If Messrs. de Havillands had not thought that the 
Comet aircraft were as safe as human skill and diligent testing could 
make any aircraft, they would never have allowed the aircraft to fly. 
They thought the aircraft was safe; so did other great authorities. It has 
turned out now that they were wrong, and the question is ‘why?’ 

“The Comet has now been submitted to a testing and an examina- 
tion and a scrutiny the like of which has never been applied to any other 
aircraft in the whole history of aeronautics. To the surprise of everybody, 
it has been found to possess one fatal fault, namely, this proneness to 
fatigue in the pressure fuselage. Beyond that it has been established 
to be an aircraft of quite remarkable excellence in design and in 
workmanship.” 


Press Reports 

Referring to Press reports of the Inquiry, Sir Hartley said that the 
reports in the technical Press had been particularly fair and good, but 
that a leading article in The Daily Telegraph of November 8th had 
been “misleading and disgraceful.” A “miserable” article which had 
been published on February 26th, 1952, and was referred to in the 
leading article, Sir Hartley said, reflected the ignorant confusion which 
existed in the mind of that newspaper’s air correspondent between 
low-level fatigue in wings and high-level fatigue in pressure cabins. 
[The Daily Telegraph, in its editions last Saturday, November 20th, 
published a reply to these criticisms.] 

Concerning the accident to YP, Sir Hartley submitted that there 
was now no reasonable doubt that the substantial cause of the disaster 
was collapse of the pressure cabin owing to the development of fatigue 
in the metal skin. Mr. Jablonsky’s conclusions, he claimed, were dis- 
proved by the elaborate series of tests made by de Havillands. The 
R.A.E.’s work on the tank test, the investigations suggested by the tank 
test and the examination of the wreckage now made the deduction of 
fatigue seem to have been very simple; it was not simple, but a 
brilliant undertaking. 

Mr. Tye’s doubt concerning the primary cause, Sir Hartley thought, 
might have been due to his possibly being “a shade too impressed by 
the statistical evidence of the matter.” Mr. Tye was anxious not to 
commit himself to the view that fatigue was the cause of the accident, 
nor that he could in future in the A.R.B. disregard all other potential 
causes of failures to pressure cabins in this way. 

Dr. Walker had said that, after both Elba and Naples accidents, it 
was incredible that the cause could have been fatigue. “But fatigue 
it must in fact have been,” Sir Hartley submitted, “and all the experts, 
with the exception of Mr. Tye and Mr. Jablonsky have no doubt at all 
about it. So I shall proceed on the basis that in YP this was fatigue 
and I shall direct myself to the question rather where did the cata- 
strophic failure due to fatigue originate and secondly did cracks have 


anything to do with it?” 
(To be concluded) 
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Royal Air Force and 
Fleet Air Arm News 


Australian Battle Honours 


HE Australian Minister for Air, Mr. 

A. Townley, has announced that the 
Queen has approved a list of battle honours 
covering the activities of the Royal Aus- 
tralian Air Force in the two World Wars. 
Her Majesty has also approved of the 
allotment by the Air Board of the appro- 
priate honours from the list to R.A.A.F. 
squadrons. 

First World War.—Mesopotamia 
1915-16; Palestine 1916-18; Egypt 1916; 
Western Front 1917-18. 

Second World War.—Defence of 
Britain 1940-45; Atlantic 1939-45; Bis- 
marck; English Channel and North Sea 
1939-45; Tirpitz; Baltic 1939-45; Fortress 
Europe 1940-44; France and Germany 
1944-5; Biscay Ports 1940-45; Ruhr 
1940-45; Berlin 1940-45; German Ports 
1940-45; Normandy 1944; Walcheren; 
Rhine; Biscay 1940-45; S.E. Europe 
1942-45; Egypt and Libya 1940-43; El 
Alamein; El Hamma; North Africa 
1942-43; Mediterranean 1940-43; Sicily 
1943; Italy 1943-45; Anzio and Nettuno; 
Gustav Line; Gothic Line; Eastern Waters 
1941-45; Arctic 1940-45; Russia 1941-45; 
Syria 1941; Pacific 1941-45; Malaya 
1941-42; Darwin 1941-44; Rabaul 1942; 
Coral Sea; New Guinea 1942-44; Moresby 
1942-43; Milne Bay; Bismarck Sea; New 
Britain 1943; Markham Valley 1943-44; 
Dutch New Guinea 1944; Morotai; South 
China Sea 1944-45; Borneo 1945. 


Farewell to the Seafire 


N Tuesday last a ceremonial parade 

was due to be held at Yeovilton to 
mark the disbanding of No. 764 Squadron, 
R.N., the last unit to be equipped with 
Supermarine Seafires. The programme 
included a fly-past led by the C.O., 
Lt-Cdr. B. Bevans, D.S.C., R.N., fol- 


The last Supermarine Seatfires. 


lowed by the presentation of a model of a 
Seafire by Vickers-Armstrongs to Capt. 
A. F. Black, D.S.C., R.N., who commands 
Yeovilton. 

It was in the early years of the war that 
Naval versions of the Spitfire were fitted 
with folding wings, arrester gear and other 
specialized equipment to enable them to 
operate from aircraft carriers. The first 
squadrons were formed in 1941 and the 
type became the main fighter aircraft of the 
Fleet Air Arm. 

Since the war all Naval fighter pilots 
have been trained on Seafires and it was 
as a training unit that No. 764 Squadron 
operated. Pilots who would have been 
posted to a Seafire training squadron will 
now go to the R.A.F. Station at Valley, 
where Vampire Trainers are used. 


Sir Charles Medhurst 
MEMORIAL service for Air Chief 
Marshal Sir Charles Medhurst will be 
held in St. Margaret’s, Westminster, at 
noon on Tuesday, December 7th. Accom- 
modation will be reserved for friends and 
representative bodies on application to Air 


Crown Prince Abdulillah of Iraq has pilots of No. 57 Squadron introduced to him by S/L. I. G. 
Broom during the unit's recent visit to Baghdad. The Prince is wearing the uniform of an 
Honorary Air Commodore in the R.A.F. He later flew in one of the Canberras. 
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A recent photograph at Yeovilton, where No. 764 Squadron was 
based before being disbanded. In the background are Vampire Trainers—the type which, 
at R.A.F. Station Valley, will take over the Seafires’ tasks. 


Ministry S.4(d), Whitehall Gardens, 
S.W.1, by November 27. 


R.A.F. Appointments 


‘THE following are among recent Royal 
i Force appointments: G/C. 
C. Scragg, C.B.E., A.F.C. to Little Rissing- 
ton and G/C. R. H. Waterhouse, C.B.E., 
D.F.C., A.F.C., to Lyneham, both in com- 
mand. G/C. N. C. Odbert, O.B.E., to 
No. 61 Group, G/C. F. E. Rosier, D.S.O., 
O.B.E., to Fighter Command, G/C. 
D. C. Torrens, O.B.E., to Bomber Com- 
mand and W/C. E. A. Keegan to Trans- 
port Command, all for air staff duties. 
G/C. D. C. McKinley, D.F.C., A.F.C., 
to the Ministry of Supply, and G/C. 
J. F. Roulston, C.B.E., D.S.O., D.F.C. and 
Act. W/C. H. N. Phillips, ‘DEC. to the 
Department of the Chief of the Air Staff. 
W/C. A. E. Anderson to Maintenance 
Command for administrative staff duties 
and Act. W/C. R. A. Cooper, M.B.E., to 
R.A.F. Staff College for directing staff 
duties. W/C. J. R. Davenport to North 
Luffenham and W/C. G. C. Unwin, 
D.S.0O., D.F.M., to Tengah, both for 
administrative duties. Act. W/C. N. A. 
—* O.B.E., to Celle for technical 
uties. 


Naval Appointments 


RECENT Naval appointments in the 
rank of captain include the following: 
S. Crattan-Cooper, O.B.E., to R.N. Air 
Station Hal Far, Malta, in command and 
as Captain (Air) Mediterranean; E. D. G. 
Lewin, C.B.E., D.S.O., D.S.C., to H.M.S. 
Eagle; V. C. Begg, D.S.O. D.S.C., to 
H.M.S. Triumph; and A. C. C. Miers, 
V.C., D.S.O., to H.M.S. Theseus, all three 
in co 


Danish Officer Exchange 
A RECENT report from Radio Copen- 
hagen stated that Air Marshal 
Sir Hugh Saunders, who has been 
seconded to the Royal Danish Air Force 
as an adviser, has recommended that a 
number of British and American pilots 
should serve in Denmark on an exchange 
basis. The Danish Defence Minister, Mr. 
Rasmuss Hansen, has sent a communica- 
tion to this effect to NATO headquarters. 
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Ashore 


—speed deck—and 
ground—movement 
with DAVID BROWN 


Ensure faster, safer and cheaper move- 
ment of aircraft at all bases—land or sea 
—with David Brown. Easy to operate, 
with all-round driving vision and tight 
turning-circle, more and more David 
Brown tractors are being used to handle 
all types, from fighters to transports and 
medium bombers. David Brown tractors 
are now in service with the R.N., R.A.F., 
R.C.N., R.C.A.F., R.N.Z.N., R.P.A.F. and 
the Belgian and Danish Air Forces. Com- 

Speeds 2-22 m.p.h. 


Large tyres for greater traction. 
6 position rear and single position 
front towing hitches. 


Exceptional Rei.ability and 
ATRCRA F T TRACTOR S 


ABRIDGED SPECIFICATION:— 


David Brown-built O.H.V. Diesel/ 
Petrol Engines. 


Servicing Simplicity. 


Electric garting and lighting 
equipmeni 


@ DAVID BROWN CORPORATION (SALES) LTD * TRACTOR DIVISION * MELTHAM * HUDDERSFIELD 


We are specialists in design, development and manufacture 
of aircraft accessories and can offer you interesting work 


‘ 
it in our laboratories. Due to the rapid and continuous 
i growth of the aircraft industry many vacancies have arisen 
oe and you may be suitable. 
: . BASIC REQUIREMENTS : 
| There is no age limit. Applicants with Higher National Experience in the design and/or development of any 
Certificate or equivalent will be suitable for some vacancies. one of the following: 
Applicants may be suitable if studying for Higher National 1. Fractional H.P., D.C. and A.C. motors. 
Certificate. Other vacancies are available for applicants 2. Generators, invertors and transformers. 
with mature experience of mechanical and electrical 3. Electro mechanical devices, contactors and 


switch-gear. 


engineering practice 


: 4. Serve mechanisms, magnetic amplifiers (previous 
Write as fully as possible, stating your age, the work in experience not essential), electronics. 


which you are interested, and ee PRN to _ 104 5. Small high speed gas and air turbines, gearing, 
lo “*Flight’’, Dorset House, Stamford St., London, S.E.1. clutches and air compressors. 
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UNIVERSAL 
JOINTS 


+ «+ provide the most efficient 
compact and powerful answer 
ME Joints are manufactured under ideal 


“¢2’ PATENT UNIVERSAL BALL JOINT 


Combines 
simplicity of design and utmost reliability. 


high load carrying capacity, 


92°,—98°%, efficient (N.P.L. certified). 


HOOKE’S TYPE UNIVERSAL JOINT 


Suitable for high speeds. Inexpensive to fit and needs 
no telescoping sleeves. Will stand some tension and 
compression loads. 


conditions, by specially designed single pur- 
plant. Rigid inspection of components 

is made after each operation, and heat 

treatments are scientifically controlled. 


Catalogue on request. 


THE MOLLART ENGINEERING CO. LTD. 


KINGSTON BY-PASS - SURBITON SURREY 

Phone: ELMbridge 0033/7 Telegrams: Precision, Surbiton 

AIR MINISTRY GAUGE TEST HOUSE AUTHORITY 
89755/31 


HOOKE?’S TYPE LIGHT SERIES UNIVERSAL JOINT 


Designed for light duty. Moderate tension and 
compression loads are allowable. 


Protect for life with “@B’ Grease Retaining Covers 
Available for all types and sizes of joints 


SUPPLIERS OF:— 


‘VYNIDE’ P.V.C. COATED FABRIC 


(Regd.) 


LINEN 48° DTD. 540 
‘NEOPRENE’ 48° DTD. 790 
THREAD 3F 34 

WOOL CLOTHS 

WEBS F.49 & NF.101 


‘DURABLE DOT’ & ‘VELTEX’ 
FASTENERS 


invaluable publication for all motorists 


Provides the ordinary and sporting motorist with a 
slim book for his day-to-day engagements, at the 
same time enabling him to have to hand those facts 
which he needs for reference or practical use. There 
are hints on travelling abroad, important race 
results, international records, registration index 
marks and much other useful information. 


Leather 5s. 10d. net (Inc. P.T.). Rexine 4s. 1d. net (Inc.P.T.) 


JOHN COX & SON, LTD., 
‘COXORIAN WORKS’, CARLISLE ROAD, 
LONDON, N.W.9 


Telephone: COLindale 4001-4002 


Postage 2d. 


Obtainable from booksellers, newsagents or direct from 
lliffe & Sons Ltd., Dorset House, Stamford St., London, S.E.1 
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Approved Manufacturers of various aircraft 
cables such as Nypren, Pren, Miniature, etc. 
Specialists in wiring assemblies 
Please write for further details to Aero Division 


RISTS WIRES CABLES LTD 


LOWER MILEHOUSE LANE * NEWCASTLE-UNDER-LYME ¢ STAFFS 


THE AT:110 “TYPE” INSTRUMENT FLYING TRAINER 


% Introducing . . . The New ‘‘Type”’’ Trainer. This trainer can be supplied to conform to the 
performance, flight characteristics and cockpit layout of any multi-engined aircraft at a low cost. 
% Invitation . . . We shall be pleased to demonstrate this new trainer at’ our Aylesbury Factory. 


Telephome + 


AIR) TRAINERS LID. AYLESBURY BUCKS . 022-8 
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the new book 


WOLFGANG LANG EWIESCHE 


“A FLIER’S WORLD came into being because I wanted 
to convey to these who do not fly something of the strange, 
topsy-turvy, iNogical amd wholly satisfying world of the 
pilot. It is an attempt to make you feel what a pilot feels in 
the air, to understand flying with your body and not with 
your mind alone.”* 


So writes Welfgemg Langewiesche. And his success is such 
as to make faseimaling reading. We can only endorse the 
comment of the D&ristian Science Monitor: ‘‘He tastes the 
wonder of flight fully. He imparts its flavour as no one but 
Antoine de Saint Exupery has done before.”’ (12/6 net) 


ted 


A DRAUGHTSMAN 
A UNIVERSITY GRADUATE 


or have you 


A HIGHER NATIONAL CERTIFICATE 


are you interested 


TURBOJETS - 


IN A CAREER IN THE DESIGN AND 
DEVELOPMENT AND TESTING OF 


TURBOPROPS - ROCKETS 


WITH THE ASSOCIATED COMBUSTION AND AERODYNAMIC 


FLOW PROBLEMS 

Permanent positions on the Technical Staff of Armstrong 
Siddeley exist for all grades of technicians and draughts- 
men, for men and women. Good salaries and prospects, 
and acomprehensive superannuation scheme are available. 
Apply to:—The Technical Personnel Officer 


ARMSTRONG SIDDELEY 
MOTORS LIMITED 


PARKSIDE - COVENTRY 


L. ROBINSON & CO. (GILLINGHAM) LTD. 
London Chambers, GILLINGHAM TP ~528 


Gosheron 


| IDENTIFICATION 
TAPES 


Conforming to the 
International 
Colour Codes 


help build and maintain the 
aircraft of the Western World 


Send for specimens of these and 
other Gosheron tapes for mask- 
ing, sealing, protecting, insulating 


John Gosheron & Co Ltd 
Gayford Road London W 12 
Telephone : SHEpherds Bush 3326-8 & 6271-4 (7 lines) 
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PRESS DAY — Classified advertisement 
““copy’’ should reach Head Office by 
FIRST POST THURSDAY for publication 
in the following week's issue subject to 
space being available. 
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CLASSIFIED ADVERTISEMENTS 


Advertisement Rates. 4/- per line, minimum 8/-, average line contains 6-7 words. 


Special rates for Auctions: 


Contracts, Patents, Legal and Official Notices, Public Announcements, Tenders 5/- per line, minimum 10 -. 


Each paragraph is charged separately, name and address must be counted 


All advertisements must be strictly 


repaid and should be addressed to FLIGHT Classified Advertisement Dept., Dorset House, Stamford Street, 


eaten, 8.E.1 
Postal 


Orders and cheques sent in payment for advertisements should be made payable to Iliffe & Sons, Ltd., 


and crossed & Co. 


Advertisers who use these columns regularly are allowed a discount of 5% for 13, 10°, for 26 and 15%, for 
Full particulars will be sent on application 


52 consecutive insertion orders 


Box Numbers. For the convenience of private advertisers, Box Number facilities are available at an additional 


charge for 2 words plus 1/- 
advertisement charge. 
London, 8.E.1 


extra to defray the cost of registration and postage, which must be added to the 
Replies should be addressed to “Box 0000, c/o Flight,"’ Dorset House, Stamford Street, 


The Publishers retain the right to refuse or withdraw advertisements at their discretion and do not accept liability 
for delay in publication or for clerical or printer's errors although every care is taken to avoid mistakes 


Situations Vacant. The engagement of persons answering th 


ese advertisements must be made through the local 


office of the Ministry of Labour and National Service etc., if the applicant is a man aged 18-64 or a woman 
aged 18-59 inclusive, unless he or she or the employer is excepted from the provisions of The Notification of 


Vacancies Order 1952. 


Aero & Jig & Tool 
Draughtsmen 


in Great Demand 
MEN & YOUTHS 


” There is an insatiable 
demand for Aero, Jig and 
Tools, etc., Draughts- 
men and Inspectors. 

So acute is the present 
shortage that employers 
are only too anxious to 
engage those with no 
previous practical ex- 
perience who are able 
to prepare neat and 
accurate drawings. 


QUALIFY AT HOME—IN SPARE TIME 
After brief, intensely interesting study under- 
taken at home in your spare time YOU can 
secure an attractive and interesting post as 
Aero-Draughtsman. Numerous vacancies are 
also available in Electrical, Mechanical, 
Plastics, etc., branches of Draughtsmanship. 


& G U DE 


The Free Guide contains 132 pages of 
information of the greatest importance 
to those seeking such success compelling 
qualifications as A.M.1L.Mech.E., 
A.F.R.Ae.S., A.M.1.P.E., A.M.1.M.T., 
Gen. Cert. of Educ., and 8.Sc., etc., 
also R.A.F. Entry (Maths., etc.), cogether 
with particulars of our remarkable 
guarantee of 
SUCCESS—OR NO FEE 
Write now for your copy of this remarkable 
publication. It may well prove to be the 
turning point in your 


NATIONAL INSTITUTE OF 
ENGINEERING 


(Dept. 427), 148-150, HOLBORN, €E.C.i 
(South Africa: E.C.S.A., P.O. Box 8417, 
Johannesburg). 


Lined throughout with soft lux- 
urious Sheepskin, these excellent 
boots have all leather uppers, 
leather sole, rubber heel, strap and 
buckle adjustment and exclusive 
calf retaining strap. 

Sizes, Lodies 5- Gents 5-12 £5-9 
Terms to Flying Clubs Trade supplied 
Send 3d. in stamps for illustrated catelogue 


D. LEWIS LTD. (DEPT. F.) 
124 GT. PORTLAND ST., LONDON, W.1 
Tel. Museum 4314 Grooms: Aviakit, Wesdo, London 


AIRCRAFT FOR SALE 


W. S. SHACKLETON, LTD. 


23 years at 175 Piccadilly 
132 BASIC types of aircraft sold since 1931 
Tr 26 basic types already sold this year include 
several we had not sold before as for example:— 
SHORT BERMUDA FLYING BOAT 
HANDLEY PAGE MARATHON 
PERCIVAL PRINCE 
MILES NIGHTHAWK 
AND speaking of new types, we have on order quite 
a number of the new Auster 
SUPER AUTOCAR J/5G 
SUPER AUTOCAR J/5G 
SUPER AUTOCAR J/5G 
fitted with brand new CIRRUS MAJOR III engines of 
the latest type. We are therefore in a position to give 
really early delivery of this splendid full four-seater 
which with the extra urge of 155 horses has an out- 
performance. 

E WILL MAKE YOU A GENEROUS 
ALLOWANCE ON YOUR OWN AEROPLANE 
TAKEN IN PART EXCHANGE 

E have just taken into stock two beautiful Auto- 
crats and invite offers or suggestions for part 
deals. 
is one:— 
£999 Autocrat, C. of A. until September 1955, 
eee fitted new fabric throughout at last overhaul. 
Extras include starter, long-range tank, generator, full 
blind-flying panel, new metal propeller, steerable tai!- 
wheel, etc. 
X XX. Dakota, for unrestricted sale. 
Details on request. 
£3 Proctor, new Certificate Airworthiness by 
first-rate firm. Newly repainted. Very low 
engine and propeller hours since overhaul. 
£195 Magister, a really good one. 


Ww S. SHACKLETON, LTD., 175 Piccadilly, 
*London, W.1. Tel.: HYDe Park 2448/9. Over- 
seas Cables: ““Shackhud, London.” [0070 


R. K. DUNDAS, LTD. 


USTER V. Only a few out of a batch of thirty-six 
of these excellent aerial utilities remain available. 
Fully overhauled, reconditioned, re-upholstered, 12 
months’ C. of A. before sale. Extras, long range tank, 

Starter and generator, radio as required. Bench ty 
rear seat conversion to give four-seat capacity if te 
sired. Painted in owner's colours. Basic price £550. 
K. DUNDAS, LTD., 29 Bury Street, London, 


ROLLASON’S 


FOR 
AIRCRAFT SALES 


TIGER MOTHS — AUSTERS 
MESSENGERS — _  GEMINIS 
RAPIDES CONSULS 


IN EXCELLENT CONDITION 


AVAILABLE WITH 
12 MONTHS C OF A 


SPARES 


FOR THE ABOVE AND MANY 
OTHER TYPES. AVAILABLE EX- 
STOCK. A.R.B. RELEASED 


C of A OVERHAULS 


MODIFICATIONS OR REPAIRS 
UNDERTAKEN TO HIGHEST 
QUALITY WORKMANSHIP IN OUR 
A.R.B. APPROVED WORKSHOPS 
WITH UTMOST EXPEDIENCY 


ENGINE EXCHANGES 


OF GIPSY MAJORS, QUEEN Ils & Ills 


ILLUSTRATED BROCHURES SENT 
ON APPLICATION TO:— 


W. A. ROLLASON LTD. 
Croydon Airport, Surrey 


Telephone: CROydon 5151/4 
Cables: ROLLAIR, CROYDON 


© S$.W.1. Tel.: WHI. 2848. Cables: “Di ro, 
Piccy, London.” [oss9 


CARTWRIGHT HAMILTON AVIATION 


RIVATE owners! We offer our “personal” service 

to fulfil your requirements in the acquisition or 
disposal of any type of machine 

EASE contact Cartwright Hamilton Aviation, at 

282 Kensington High Street, London, W.14, and 

at Terminal Building, Croydon Airport. Phone: Croy- 

don 7744. {0751 


AEROSERVICES LIMITED 


RINCIPALS are invited to write for details of 
Dakota and other ty aircraft. 
CROYDON AIRPORT, ENGLAND 
Tel. CROydon 9373. Cables: Aeroserv, —— 


Am SERVICE TRAINING, LTD. 
HAMBLE, Southampton, 


H‘4YE for disposal two Dakota aircraft, fully recon- 
ditioned and converted to passenger /freighters. 
with current Certificates of Airworthiness, and two 
Anson I aircraft, with or without Certificates of Air- 
worthiness, suitable for passenger/freighter conver- 
sion, together with large quantity of spares.—For 
details, apply to the Commandant. [0971 
ROCTOR 3 ex-min. £150; C. of A. extra. Proctor 5 
full C. of A.; radio, dual, full ae. perfect, £465 


Wescol, Queensbury, Bradford. Telephone Queensbury 
2318. [2906 


DERBY AVIATION LTD. 
INCORPORATING 
WOLVERHAMPTON AVIATION LTD. 
THE LEADING LIGHT AIRCRAFT ENGINEERS 


DERBY AIRPORT 
Telephone ET WALL(323 


WANTED 

2 Dakotas C.47 with or without C. of A. 

2 Airscrews for Miles Aerovan Z5620/Z6013/ 
26014 FOR SALE 

1 Auster Autocrat. Cirrus Minor lA with 
Cc. of A 


1 Auster Autocrat. Cirrus Minor Il, with 
A 


of A. 
1 D.H. 89 Rapide. 8 seats. Radio. 12 mths. C. 
of A. Queen Ill engines. With floor aperture 
for photographic work 
1 O.H. BoA Rapide. 8 seats. Radio. Gipsy 
Vi-l engines. C. of A. expires Sept. 1955. 
1 Gemini Mk.1. Qualcontrol. 300hrs. sincenew. 
4 Cirrus Major tll engines. Ni! hours since 
complete overhaul 
4 Tiger Moths. Complete. 12 mths. C. of A. 


Spares for Gemini, Messenger, Magister, 
Auster, Tiger Moths, etc. 


Quotations C.1.F. Air and Sea. 


LONOON OFFICE: Telephone ABBEY 2345 
78, BUCKINGHAM GATE, S.w.!. 
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AIRCRAFT FOR SALE 


HELICOPTERS 


© 200 h.p. three-seater Hiller helicopters avail- 
able Europe, £10,500 each. Zero hours, usual 
warranties.Helicopter Sales Ltd., Hunton Bridge, 
Herts [2905 


AIRCRAFT WANTED 


ANTED, one + Moth, in good condition, 
with 12 months C. of A., and nil or low hour 
engine.—Box 0234 [2931 
ovr demand for good used aircraft of all descriptions 
is very great. Operators or owners wishing to dis- 
pose of aircraft, engines, or anything aeronautical, are 

asked to communicate at once to: 
K eo NDAS, LTD., 29, Bury Street, London, 

e §.W.l 

wr 2848. Cables: “Dundasaero, Piccy, Lene 
0558 
At types of aircraft, spares, etc.—-Contact General 
and Overseas Trading Corporation, Ltd., Down 
shire House, Rochampton Lane, London, S.W.15 
Cables: “Gotac, London.” Telegrams: “Gotac Put, 
London.” Telephone: Putney 7742 [0869 


AIRCRAFT FOR HIRE 


IPER CUB —hire and fly yourself; moderate rates, 
hour, day, week or month 
A, ]. WALTER, Gatwick Airport, Horley, Surrey 
Tel Horley 1420 and Horley oT} Ext. 105 
Cables: “Cubeng, London.” [0269 
USTERS for hire; anywhere in the U.K. or Con- 
tinent. Ideal for touring; hours for commercial; 
Aerial photography. etc. Large ficet available. Daily 
or weekly rates...Portsmouth Aero Club, Airport, 
Portsmouth. Tel.: 717641 [2820 


AIRCRAFT ACCESSORIES AND 
ENGINES 


A J. WALTER. 
HE or items are available from our large 
stock 
STARTERS, N3EY, E.80.756 
(COMPASSES B.16, P.12 
AGNETOS SF4L-8, SFI4LU7, SF4LN8, 
SF4RN8, S4LN20 
ARBURETTORS, NAY9E1, PD12H4, PD12H3, 
PD12F2, PD12FS, MA3SPA 
Fue pumps G6, AN4100, AN4101, AN4102 
YAcuuM pumps B.8, B.12 
GPARKING plugs C26S, C34S, RBI9OR 
GENERATORS O-1, Ml 
ANP lots more accessories, hydraulic parts and other 


spares which are available to remove the wrinkles 
from harassed operators of all ene = aircraft 


A J. WALTER, Gatwick Airpo Horley, Surrey 

. rel Horley 1420 and Horley 1510, Ext. 105 

Cables: ““Cubeng, London.” [0268 
RATT and Whitney 1340 and 985 material ex 
own stock 


URPHY MR 60 12 channel V.H.F. for sale 
Vendair, Croydon Airport. Tel.: Croydon $777 
[0605 

M!- ITARY and civil aircraft and engine spares 
Morris and Horwood, Ltd., 9 Cavendish Square, 
Wl Tel.: Langham 6467 0013 


AIRCRAFT PROCUREMENT 


ENERAL AND OVERSEAS TRADING COR- 
PORATION, LTD 
ROCURE aircraft and aviation uipment of all 
types. Enquiries welcomed for ode and purchase 
Downshire House, Roehampton Lane, London, 
S.W.15 Cables: “Gotac, London.” Telegrams: 
“Gotac Put, London.”” Telephone: Putney 7742 
[0568 
sre IALIST in the procurement of aircraft and 
aviation equipment on behalf of clients at home and 
overseas ety and agencies invited 
P. CAPT DWARD MOLE, B.Sc., A.F.R.Ae.S., 
31 Dover St., London, W.1. Tel.: Grosvenor 
$902 [0401 


AIRCRAFT SERVICING 


REPAIRS and C. of A. overhaul for all types of air- 
craft.-Brooklands Aviation, Ltd., Civil Repair 
Services, Sywell Aerodrome, Northampton. el.: 

Moulton 3218 [0307 


WIRE 
THREAD INSERTS 


FOR NEW DESIGNS 
AND SALVAGE 


CROSS MFG. CO. (1938) LTD. 
COMBE DOWN, BATH 


Tel: COMBE DOWN 2355/6 


CLOTHING 


R A.F. and R.N. officers’ uniforms purchased; large 
@ selection of R.A.F. officers’ kits for sale, new and 
reconditioned.——Fishers, Service Outfitters, 85-88 Wel- 
lington Street, Woolwich. Tel.: Woolwich 1055. [0567 


CLUBS 


ONDONERS! Your most accessible and reasonable 
club. M.C.A. approved course. Austers 45/- 
lesson 17/6.—Phone Penguin Flying Club, 


(0285 

Instructor's course now. 

Elstree Flying Club, Elstree Herts. 
Elstree 3070. {2879 


ERTS AND ESSEX AERO CLUB, Stapleford 
Tawney Aerodrome. M.C.A. approved private 
pilot’s licence course. Auster, Tiger, Hornet, Messen- 
ger and Proctor aircraft. Trial lesson, 35/-. 15 miles 
centre of London. Central Lime Underground to 
ydon Bois, bus 250 to Club. Open every day.— 

Tel.: Stapleford 210. [0230 


CONSULTANTS 


W. SUTTON (CONSULTANTS), LTD., 7 
el down Place, Cheltenham. Tel.: 5811. [0291 


LIEBERMAN 
and GORTZ 


21X47 
Sent for /7 


WONDERFUL 21 
MAGNIFICATION! 
Brighter, more powerful 
and wider angle than 
any other Continental Prismatic Binocu- 
lars. Fantastic, and a revelation. ONLY 
our 21 x 47 (O.G. internal diameter) 
lenses give such 3-D viewing. Day and 
night BLOOMED LENSES. 9}in. x 64in. 
28 ozs. With case, etc., 17/6 deposit, 39/6 
monthly. Cash 19 gns. Worth much more. 
OTHER MODELS 
8 x 25—410 17 6 8 x 30—411 17 6 
8 x 32—413 19 6 8 x 40—415 19 6 
10 x 40—417 19 6 12 x 40—418 19 6 
15 x 40—419 19 0 20 x 40—419 19 0 
16 x 50-448 0 0 
Or all on Terms. Lists Bargains, Terms. 


HEADQUARTER & GENERAL SUPPLIES, LTD. 
(FL.1/48) 196/200 Coldharbour Lane, Loughboro 
dunc., London, $.£.5. Open all Sat. 1 p.m. Wed. 


“TRACJACS” 


FOR QUICK CLEARANCE OF 
AIRCRAFT 


from runways, soft ground, etc., after 
crash landing. 

A UNIQUE OPPORTUNITY 
We have several of these efficient and 
extremely useful pieces of equipment 
available at very reasonable prices. 


Staxravia 
BLACKBUSHE AIRPORT 


CAMBERLEY, SURREY 
Tel.: Camberley 1600 (Ext. 230) 


CENTRIFUGAL CASTINGS 
In Aluminium Bronze, Manganese Bronze, 
Phosphor Bronze, Gunmetal and Mone! Metal. 
Proof Machined 
AID and ADMIRALTY Approved 
WHYTE & COLLINS LTD. 
Kelvin Works Fenton Stoke-on-Trent 
Telephone : Stoke-on-Trent 48107 


ING COMMANDER R. H. STOCKEN, 
F.R.Ae.S., Eagle House, 109 Jermyn Street, 
London, S.W.1. Tel.: Whitehall 8863. [0419 
VIATION AND ENGINEERING PROJECTS, 
Ltd., designers and consultants. A.R.B. and M.o.S. 
approved. Alexandra Road, Hounslow. Tel. 9621. [0991 


CONTACT LENSES 


ODERN CONTACT LENS CENTRE, 7 (D1) 
Endsleigh Court, W.C.1. Deferred terms. Book- 
let sent. (0342 


TUITION 


OBTAIN a civil licence with our help and advice. 
Write or phone for our brochure and details of fees 
and easy payment scheme, to: 
AVIGATION LIMITED 
30 Central Chambers, Ealing, London W.5 
Paone: Ealing 8949 [0249 


[LONDON SCHOOL OF AIR NAVIGATION 


GCFrers the only integrated and co-ordinated 
sonal coaching for all M.T.C.A. licences, IC. re 
standards. Successes highest in country. “Home 
Study” courses excellent alternative. Full coverage. 
Modern presentation. Attractive terms. Our proven 
methods guarantee income in shortest possible time. 
L'N*. briefing, procedures, R/T, type ratings, re- 
refresher and instrument flying 
33 Ovington Square, Knightsbridge, $.W.3. — 
8221 
OUTHEND - ON - SEA MUNICIPAL AIR 
CENTRE and FLYING SCHOOL. Winners of 
Lennox-Boyd Trophy for Efficiency, 1953 
(COMPREHENSIVE flying training for all pilots’ 
licences, ratings and endorsements. Special facilities 
for instrument, night flying and “‘twin’’ conversions. 
No entrance fee or subscription. M.T.C.A. approved 
30-hour course. 
MUNICIPAL Airport, Southend-on-Sea, Essex 
Rochford 56204. [0453 
QURREY Flying Club, Croydon Airport, M.C.A. 
approved for private pilot's licences. Open seven 
days a week. Croydon 5152. [0293 
REE! Brochure giving full details of courses, in all 
branches aero eng. covering A.F.R.Ac.S., A.R.B. 
Certs., M.C.A. exams, etc. We are the only postal 
training college operated by an industrial organization. 
Write to E.M.1. Institutes, London, W.4. [0954 
F.R.Ae.S., A.R.B. Certs., A.M.I.Mech.E., etc., om 
* “no pass, no fee” terms; over 95 per cent. suc- 
cesses. For details of exams and courses im all branches 
of aeronautical work, navigation, mechanical eng., write 
for 144-page handbook free.—-B.1.E.T. (Dept. 702), 29 
Wright's Lane, London, W.8. [070 
RITAIN’S AIR UNIVERSITY CAN TRAIN 
YOU for an airline career. Hundreds of today’s 
airline captains and key maintenance personnel are 
graduates of this famous establishment. Courses are 
available for Commercial and Airline Transport Pilots’ 
Licences, Instrument Ratings and Maintenance Engi- 
neers’ licences. 
‘OR details of these and other courses, apply to— 
The Commandant, Air Service Training, Ltd., 
Hanble, Southampton 
LEARN to fly for £26. Instructors’ licences and 
instrument flying for £3/5/- per hour. Night fly- 
ing £4/5/- per hour. Residence 5 gns. weekly. 
Approved .C.A. private pilot's course. 
Specialized course for junior commercial pilot's licence. 
-Wiltshire School of Flying, Ltd., Thruxton 
drome, nr. Andover, Hants. Tel.: Weyhill 36283 
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THE DUNLOP RUBBER CO. LTD. 
AVIATION DIVISION, COVENTRY 


requires 
SENIOR DESIGN 
DRAUGHTSMEN 
— of carrying projects through 
rom conception to completion. 
Also 
JUNIOR DETAIL 
DRAUGHTSMEN 
and 
SENIOR AND JUNIOR 
STRESSMEN 


Experience of light hydraulic or 
pneumatic equipment would be 
advantageous. 

The company’s programme offers 
excellent prospects of permanent 
interesting employment under con- 
genial working conditions. 
Salary will be commensurate with 
ualifications and experience, full 
details of which should be sent 
PERSONNEL MANAGER, 
DUNLOP RUBBER CO. LTD., 
AVIATION DIVISION 
FOLESHILL, COVENTRY 


‘ 
NEI 
14.4-PAGE BOO 
Full details of the easiest oad quickest 
way to prepare for A.F.R.A A.R.B. 


Licences, B.Sc.(Eng.), A.M.1 Meck. E., City 
& Guilds, and hundreds of Home Study 
= Courses in all branches of Aeronautica 
Mechanical & Electrica] Eng., Draughts- 
manship, R.A.F. Maths., etc., are given in 
this valuable book. Our Courses have been 
approved by Royal Aeronautical Society 
and many B.LE.T. Students have obtained 
; First Places in the A.F.R.Ae.5S. 


We definitely Guarantee 
NO PASS—NO FEE 


A copy of this enlightening 4 a 
well-paid posts will be sent oars 

FREE! Write: B.1.8.T., 306a, COLLEG 
29-31, WRIGHT'S LONDON, 


AIRCRAFT SPRING WASHERS 
TO B.S. 
SPECIFICATION 
S.P.47 


CROSS MFG. CO. (1938) LTD., COMBE DOWN, BATH 


AIRCRAFT RADIO 
ENGINEERS 


There is always a good job awaiting you at 
AVIONICS LIMITED 
CROYDON AIRPORT, SURREY 


Tel Grams.: 
CRO 5791, 43863, 7744 Aeradio, Croydon 


WANTED 


UNRESTRICTED DAKOTAS 
Low hours and current C. of A. essential. 
Preferably freight doors. 

Full details and price (sterling) in first instance. 
Box 132 c/o “Flight” 


TUITION 


Comprehensive full-time tech- 

and practical traiming for careers in all 
branches of aviation engineering. Diploma course leads 
to interesting executive appointments in civil aviation 
design and development, draughtsmanship, mainten- 
ance, etc. Extended courses to prepare for A.F.R.Ae.S. 
and A.M.I.Mech.E. examinations.—Write for pro- 
spectus to Senior Master, Coliege of Acronautical 
Engineering, Chelsea, London, S.w.3. Fiaxman 


PUBLIC ANNOUNCEMENTS 


AIR TRANSPORT ADVISORY COUNCIL 


THE Air Transport Advisory Council give notice 
tnat they have r the under appli- 
cations to operate air services:— 
PPLICAiION No. 416 trom Hhunting-Clan Air 
Transport, Ltd., of 5 Fitznardinge Street, London, 
w.l, for a Seasonal inclusive iour Service witn 
Dakota and Viking aircraft in conjunction witn ‘ihe 
Swiss Hotel and iravel Bureau, tor the carriage o. 
passengers between London Airport and Zuricn at a 
trequeacy oi one service weekly aguring tne season from 
mid-May to mid-September inclusive, each year, for a 
riod of seven years, commencing mid- May, 1955. 
PPLICATION No. 417 from Airwork, Ltd., of 15 
Chesterfield Street, London, W.1, ‘for an All- 
Freignt Service with York, Viking, Bristol 170, Dakota, 
DC4 and DC6A aircraft for the carriage ot Freight 
between London A:rport and Dusseldort at a freq y 
Oo: up to taree services weekly, increasing furtner ac- 
cording to tradic demand, during the period from ist 
March, 1955 to 28th Feoruary, 1965. The Company 
asx 10r permission to integrate, from time to time, tne 
service witn All-Fresght Services between Lon- 
don and points in Europe already approved. 
PPLICALION No. 339/1 from British Overseas 
Airways Corporation of Airways touse, Great 
West Road, Brentiord, Middx., for permission to in- 
clude a trathic stop at Frankturt aS am aiternative to 
Zurich on their Normal Scheduled Service on the 
route London Airport-Zuricn-Rome-Nicosia or Beirut 
or Cairo-Abadan and/or Karachi, recently approved 
by the Minister of ‘l ransport and Civil Aviation. 
ROM British European Airways Corporation, of 
Keyline House, Ruislip, Middx.:— 
APPLICAT 1ON No. 418, tor permission to combine 
as necessary their All-Freight Services on the 
routes set out in Routes Nos. 3 and 8 in Schedule “B,” 
Part 11, of the Council’s Terms of Reference, and also 
to omit traffic stops at Rome and Athens on tne com- 
bined route. 
PPLICATION No. 419, for a Normal Scheduled 
Service with Viscount and/or Elizabethan aircsait 
for the carriage of passengers, supplementary freight 
and mail between London Airport and Helsinki with 
intermed.ate traffic stops at Copenhagen and/or Oslo 
and/or Stockholm, at a frequency of trom two to seven 
services weekly, during the period from Ist April, 
1955 to 3ist March, 1965. 
THESE applications will be considered by the Coun- 
cil under the lerms of Reference issued to them 
by the Minister of Civil Aviation on 30th july, 1952. 
Any representations or objections with regard to these 
applications must be made in writing, stating the 
reasons, and must reach the Council within 14 days of 
the date oi this advertisement, addressed to the Secre- 
tary, Air Transport Advisory Council, 3 Dean's Yard, 
London, S.W.1, from whom further details of the 
applications may be obtained. When an objection is 
made to an application by another air transport com- 
pany on the grounds that they are applying to operate 
the route or part of route in question, their application, 
if not already submitted to the Council, should reach 
them within the period allowed for the making of 
representations or objections. [2926 


PACKING AND SHIPPING 


R AND J. PARK, LTD., 143-9 Fenchurch St., E.C. 
* Tel.: Mansion House 3083. Official packers and 
shippers to the aircraft industry. (0012 
XPORT PACKING SERVICE, LTD., Imperial 
Buildings, 56 Kingsway, W.C.2. Tel.: Chancery 
5121-3. Scientific packers to the Services and industry 
Specialists in the packing of aircraft and aircraft com- 
feee'ci Approved packers for the Admiralty, A.I.D., 
LA., C.LS., 1.B.M.S., M.o.S. and many 

foreign Government Departments. [0920 


PATENTS 


NOtice is hereby given that Boulton Paul Aircraft, 
Ltd., seek leave to amend the Complete Specifica- 
tion of the Letters Patent No. 704,080 for an invention 
entitled, “Improvements in or relating to Retractable 
Aircraft Undercarriages.”” 
ARTICULARS of the prop s 
set forth in the Official <a 7 No. 3431, 
dated 17th November, 
ANY person may give Notice of sition to the 
amendment by leaving Patents Form No. 36 at 
the Patent Office, 25 Southampton Buildings, London, 
W.C.2, on or before 17th December, 1954. 
J. L. GIRLING, 
Comptroller-General. 


A 


PRODUCTION 
Senior Staff 
urgently required 


PLANNING 
ENGINEERS 


COST ESTIMATORS | 


PROGRESS 
ENGINEERS 
and 


RATEFIXERS 


Apply by letter giving full details 
of qualifications to 
CHIEF ENGINEER 


AVIATION TRADERS 


(ENGINEERING) LIMITED 


STANSTED AIRPORT 
STANSTED, ESSEX 


[2922 


A. V. ROE CANADA 
LIMITED 
MALTON, ONTARIO 


REQUIRE 


AERODYNAMIC AND STRESS 
ENGINEERS 


STRUCTURAL TEST 
ENGINEERS 


FLIGHT TEST ENGINEERS 
WEIGHT ENGINEERS 


AIRCRAFT DESIGN 
DRAUGHTSMEN 


Those interested in emigrating to 
Ontario, and having had previous 
experience in these positions, please 
write immediately, giving age and 
full details of qualifications and 

experience, to:— 


Dept. 7, Ontario Immigration 
Department, 


12 New Burlington Street, 
London W.1. 


The Company has a pension scheme 
and a health insurance scheme 
which employees can join after a 
period with the organisation. The 
basic working week is 37} hours. 


> 
(i, 
| 
4 
| 
+ 
| | 
BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 
| 
| 
Pid 
Phe: 
ak 


FLIGHT 


26 NOVEMBER 1954 


PHOTOGRAPHY 


SITUATIONS VACANT 


SITUATIONS VACANT 


AMERICAN and British aircraft cameras; 
stocks of latest models available, including F24, 
FS2, K8a, K20, K24 and G45, etc. Also spare parts, 
lenses, films, equipment, etc. Inquiries will receive 
immediate attention 
IRECT PHOTOGRAPHIC SUPPLY CO., 2 
row Road (Cnr.), Edgware Road, London, W.2. 
Tel.: PADdington 7581 10563 
IRCRAFT cameras K20, K24, F24, FS2, etc. We 
have large stocks equipment, including controls, 
mounts, lenses and processing tanks, film. 
ARRINGAY PHOTO SUPPLIES (F.M.), 423 
Green Lanes, N.4. MOU. 2054. [2762 


SITUATIONS VACANT 


The engagement of persons answering these advertise- 

ments must be made through the local office of the 

Ministry of Labour and National Service, etc., if the 

applicant is a man aged 18-64 or 4 woman aged 18-59 

inclusive, unless he or she or the employer is excepted 

from the provisions of The Notification of Vacancies 
Order 1952 


THE ENGLISH ELECTRIC COMPANY, LTD. 
Aircraft Division 
offer 
Attractive Salaries 
to 
DRAUGHTSMEN 
with experience of 


AIRCRAFT OR LIGHT 
STRUCTURAL WORK 


at 
WARTON AERODROME 
situated in a pleasant residential area 
NEAR BLACKPOOL 


Arply to Dept. C.P.S., 
336/7 Strand, W.C.2, 
quoting Ref. 120Y [2877 


LIGHT R/O.’s required. Applicants must hold 
the First-Class Radio Telegraphy licence as issued 

by M.T.C.A. Standard salary grading.Apply Mr 
Newman, Hunting-Clan Air Transport, Ltd., London 
Airport, Hounslow, Middx [2901 


DRAUGHTSMEN 
STRESSMEN 
AERODYNAMICISTS 


AUNDERS-ROE LIMITED have vacancies for 
junior aerodynamicists and all grades of draughts- 
men and stressmen. 
ANYONE wishing to be considered is invited to write 
in detail, or send a postcard for an application 
form, to the Personnel Officer at the address below 
OUSING facilities, pension staff assurance 
schemes, sports and social club, canteens, congenial 
surroundings 
AUNDERS-ROE LIMITED (Ref. F/16), East 
Cowes, Isle of Wight [2904 


AIRCREW 


ACANCIES exist with Pakistan International Air- 
lines for senior captains and flight engineers, pre- 
ferably with Super Constellation experience. Excellent 
salary and living allowance provided for selected 
applicants. All applications treated with strictest con- 
fidence. For further particulars apply: 


PAKISTAN INTERNATIONAL AIRLINES 
c/o The Pakistan High Commission 
35, Lowndes Square 
London, S.W.1 


or 

PAKISTAN INTERNATIONAL AIRLINES 
Khuro Road 

Karachi [2910 


FLIGHT TEST OBSERVERS 


. you have a knowledge of gas turbine engines and 
have a high standard of education, hold a degree, 
Higher National Certificate or similar qualification, 
vacancies exist for this interesting and important work 
with Armstrong Siddeley Motors. Applications should 
be made to the Technical Personnel Manager, 
Reference CG/FTO3, Armstrong Siddeley Motors, 
Coventry. {2911 


YwaAys require captains and first- with 
York or multi-engined experience T.P. or 
senior commercial licence Rating. 

Apply, Personnel Manager, Skyways, Ltd., 7 Berkeley 
Street, W.1 (2921 


FELD AIRCRAFT SERVICES, London Airport, 
require the following personnel:— 
LICENSED and unlicensed radio mechanics. 


A AND C. licensed ground engineers for Vikings, 
* York and Dakota aircraft. 
AND C. Viking and York engineers for flying 
duties. 
are also several vacancies for:— 


FUL .LY-EXPERIENCED aircraft fitters and riggers, 

for the London Airport base 

Officer, F.A.S. Ltd., Croydon Airport, S METCY 025 


D NAPIER & SON, LIMITED, Flight Develop- 
e ment Establishment, Luton Airport, require the 
following technical staff: 
(1) Plight Testing: 
GENTOR and junior technicians for analysis of c 
test results — trials of new 
tions. Degree or 
LIGHT observers, preferably with previous flying 
experience for above, and O.N.C. 
2) Installations Development: 
A SENIOR technician of Degree or H.N.C. standard 
with practical experience of design study and 
development work on aircraft systems. 
technicians for development vest and 
analysis of aircraft systems and accessorie 
(3) Control Systems: 
A SENIOR assistant of Degree or H.N.C. standard 
with experience of turbine engine control systems 
and performance, for development and co-ordination of 
—_ on engines and propellers. Also junior assistant. 
(4) Instrumentation: 
ENIOR technical assistant. rience essential in 
engine or aircraft flight a. lopment, H.N.C. or 
equivalent, applied electronics on aircraft work an 
advantage. 
ABORATORY assistant for calibration of aircraft 
instruments. Sound appreciation of physical prin- 
ciples involved essential, aircraft experience desirable 
but not necessary 
(5) De-Icing Development: 
JUNtor assistant (about Degree standard) for design 
study of icing problems on aircraft and aircraft 
engines 
ABORATORY assistant, free from National service. 
G.C.E. standard. 
APPLY with full particulars to Dept. C.P.S., 336/7 
Strand, W.C.2, quoting Ref. 1309F. [2851 
HIEF inspector for progressive, enterprising estab- 
lishment (Surrey).——Full details in writing, Box 
8818. [2848 


HUNTING PERCIVAL 
AIRCRAFT LIMITED 
REQUIRE 


STRESS ENGINEERS 


FOR WORK ON ALL 
BRANCHES OF STRUCTURAL 
DESIGN AND STRESS 
ANALYSIS 


Those capable of taking charge of 
complete aircraft or major com- 
ponents from the initial design stage 
have an excellent opportunity to 
obtain key posts in an expanding 
organisation. 


GENEROUS SALARIES WILL BE 
PAID TO THE RIGHT MEN. 


Also there are good positions for 

junior stressmen wishing to gain 

broad experience and with ample 
prospects of advancement. 


Very good staff pension and life 
insurance scheme. 


Applications stating age, qualifications 
and full details of experience to 


THE PERSONNEL MANAGER 
HUNTING PERCIVAL 
LIMITED 

LUTON AIRPORT, BEDS 


AIRCRAFT 


GLOSTER AIRCRAFT CO. LTD. 


GLOUCESTER 


HAVE VACANCIES ON SUPER-PRIORITY 
DESIGN AND DEVELOPMENT PROJECTS 


FOR 
AIRCRAFT 


DESIGN DRAUGHTSMEN 


(SENIOR & JUNIOR) 


Consideration will also be given to Draughtsmen 
with Mechanical, Structural or Electrical experience. 


Also 
STRESSMEN 


(SENIOR & INTERMEDIATE) 
for both strength and flutter calculations. 


The conditions of employment are good with pro- 
gressive salary, good sports and welfare facilities, 
pension scheme, etc. 


APPLICATIONS STATING AGE, PREVIOUS EXPERIENCE 
AND EMPLOYERS SHOULD BE ADDRESSED TO THE 


CHIEF DESIGNER 
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SITUATIONS VACANT 


O develop t engi 8 are required in the air- 
craft division of the English Electric Company to 
undertake investigations into:— 
ST “A”—Metallic materials and methods of con- 
struction, in particular, wel 
“B”—Non-metallic materials, in particular, 
resin impregnated materials for radomes. _ 
HESE are posts offering excellent opportunities for 
men with sound engineering and scientific training 
coupled with initiative and drive to apply themselves 
to practical problems. 
UALIFICATIONS required: Engineering or 
science degree or H.N.C. with several years’ 
practical experience in this field of work in aircraft or 
allied industry. Please apply to Dept. C.P.S., 336/7, 
Strand, W.C.2, quoting Ref. 434N. [2908 
AUNDERS-ROE, LIMITED have vacancies for 
loftsmen. Persons with suitable experience in the 
aircraft industry are invited to apply. 
SSURANCE and pension schemes exist and assist- 
ance will be given with housing accommodation. 
You are invited to write, stating age, experience, salary, 
etc., and quoting ref. F/15 to Saunders-Roe, Limited, 
East Cowes, L.o.W. [2883 
N enterprising young man with a Higher National 
Certificate is offered interesting employment in a 
recently opened photoelasticity section. 
HILST previous experience is not essential, a 
haowtedae of stress analysis would be an 
advantage. 
LEASANT situation in the south. Pension scheme. 
Housing facilities. 
HOSE interested, who should have completed their 
National Service, are asked to write to Box 
3 J. L. 5290, A.K. Advg., 212a, Shaftesbury Ave., 
London, W.C.2. [2884 
TRUCTURAL research and test engineers are 
required by an Aircraft Company in the South of 
land. Some experience of this type of work and 
a technical education of H.N.C. standard are required. 
OUSING accommodation will be offered to 
selected applicants and some help with removal 
expenses is contemplated. 
RITE, pving full details of age, experience, etc., to 
Box 3JL 5279, A.K. Advertising, 212a, Shaftes- 
bury Ave., W.C.2. [2882 
SENIOR and junior draughtsmen required for imter- 
esting work on remote control tes aircraft and 
atomic e¢quipment.—Apply in writing to Teleflex 
Products, Ltd., High Road., Chadwell Heath, Essex. 
[0720 
THE continued expansion of the Aircraft Equipment 
Division of The English Electric Company has 
caused a number of additional vacancies on the tech- 
nical staff of the division, and applications are invited 
from both senior and junior engineers to fill the follow- 
ing pam of technical appointments: 
(1) Systems Engineer, capable of analysing system 
characteristics of both AC and DC aircraft specify- 
ing components. To be experienced in methods 
of protection, voltage tion, load sharing, 
system stability, etc. 
(2) Control Gear Designer, experienced in design of 
contractors, circuit breakers, relays, etc., for both 
AC and DC systems. Ability to “miniaturise” 
designs a great asset. 
(3) Magentic plifier and Transductor Designer, to 
be capable of designing these units to basic system 
requirements. 
THESE are senior positions and applicants for the 
above be of degree standard, 


at least H.N.C. 
(4) Engineer or Physicist, with aerodynamic or 
thermo-dynamic experience which can be appli 
to heat exchange problems on electrical equipment. 
(S) Designer-Draughtsmen, experienced in me i 
engineering and control gear engineering. 
(6) Contracts Engineers ical Representa- 


tives. 
ECHNICAL Representatives should have had 
previous experience in the aircraft industry, but 
for all other appointment this is not necessary. 
PLEASE apply in confidence to Ref. No. S.A.47A., 
t Dept. C.P.S., 336/7 Strand, W.C.2, with full par- 
ticulars of past experience and qualifications, etc., and 
indicating interested appointment. [2932 
CHIEF stressman is required by Normalair, Ltd., to 
~ te responsible for strength calculations in connec- 
tion with aircraft pressurizing and air conditioning 
equipment, including cold air units and high altitude 
breathing equipment, and other new projects. 

engineering degree or equivalent is essential. 
PPLICATIONS, stating age, experience, qualifica- 
tions and salary required, are to be addressed in 
the first instance to the Personnel Officer, Normalair, 
Ltd., Yeovil. [0347 
JDRAUGHTSMEN, with sound experience aircraft 
engineering, required in Portsmouth area. Salary 
£11 10s. Od. per week upwards, together with a living 
allowance. Permanent position. Pension scheme. 
Please write, giving full particulars of experience, to 
Box No. 0105. [2902 
ECTION leader stressman required. A minimum 
of five years’ experience of aircraft stressing is 
essential rite, giving full particulars of age, qualifi- 
cations and experience, to Blackburn & General Air- 
craft, Ltd., London Design Office, 63 Old Brompton 
Road, S.W.7. [2853 
WANTED. A. and C. licensed engineer for South- 
land, New Zealand. Light A/C experience 
essential. Required immediately. Salary around 
£900 per annum. Single man preferred. a 


REFUELLING 


Special bus service from Salisbury, 
Ringwood, Bournemouth, Christ- 


Tarrant Rushton Airfield, 


FLIGHT 


LIMITED 


Urgently require:— 
AIRFRAME 
FITTERS 


MECHANICS 


Ex regular or National 
Service men required 
for Meteor overhaul. 


church and Poole. 


Apply in writing to: 
Personnel Manager 


Nr. Blandford, Dorset 


VICKERS-ARMSTRONGS 


(a) TECHNICAL 


(b 


(c 


(d 


Applications, quoting date and prefix 


Weybridge Station is 30 minutes from 
London on the 


Additional ‘buses operate to and from 
the Works at starting and finishing 


Applicants should be in a position to 
arrange their own housing accommodo- 


t 


LIMITED 
(AIRCRAFT DIVISION) 

requires :— 
INSTRUCTORS (Air- 
frame and Electrical) for Aircraft 
Servicing School; must have had 
good technical training, sound prac- 
tical experience in the maintenance 
of modern aircraft, and be capable of 
lecturing, drawing instructional dia- 
grams and compiling lecture notes 
for the use of students 
FITTER-ERECTORS, skilled and/or 
experienced semi-skilled on aircraft 
production in main Erecting Shop at 
Weybridge; also preparation for 
flight and experimental work oat 
Wisley Aerodrome (between Cobham 
and ipley). 
INSPECTORS (Airframe and Electrical) 
for work on civil and military finals; 
also other branches of production 
and development. Applicants should 
state any ARB licences held—dquot- 


= 


ing groups 
) Production Accessory Test Assistants 
for Mechanical est Laboratory 


Applicants should have had a sound 
engineering training and, at least, 
Ordinary National Certificate in 
Mechanical Engineering, or be study- 
ing for same 


letter of advertisement, to:— 
Employment Manager, 
Vickers-Armstrongs Limited, 
Weybridge Works, Weybridge, Surrey. 


main Waterloo/Ports- 


mouth line. 


times 
Canteen facilities. 


ion. Assistance can only be given with 
individual lodgings. 


SITUATIONS VACANT 


pror required for flying Rapide and Gemini air- 
craft in U.K. and adjacent continental countries. 
Helicopter experience preferable but not essential. 
Write giving full details of experience, qualifications 


and salary required to Box F.550, c/o 191, Gresham 
[2909 


House, E.C.2. 

LIGHT test aerodynamicists are required for work 
on flight research and development at Woodford 
Aerodrome near Stockport. Previous experience is 
desirable and applications giving full particulars should 
be addressed to the Labour Manager, A. V. Roe & Co., 
Limited, Greengate, Middleton, Manchester. [2916 
[NTEGRAL LIMITED, Birmingham Road, Wolver- 
hampton, invite applications for vacancies on the 
design and development staff, the work is on interest- 
ing mew projects concerning aircraft hydraulic 
mechanisms. Experience in aircraft component design, 
testing and good technical qualifications are desirable. 
wit applicants please state age, qualifications, 
experience and salary required. (2914 
H M. HOBSON, LTD.., invite applications for posi- 
© tions in the drawing office as follows: designers, 
detail and modification draughtsmen, checkers, stress- 
men. The work is concerned with interesting projects 
connected with fuel metering equipment and hydraulic 
flying controls for aircraft.—Hobson Works, Ford- 
houses, Wolverhampton. [0420 
“On the ground floor’. Excellent opportunity tor 
several senior, intermediate and junior design 
staff for work on design of complete aircraft. D.O. in 
London postal area. Good men wanted for a sub- 
stantial organization with a well-known aircraft 
designer. Reply immediately, in confidence, full 
partics., salary reqd. to Box 0057. [2888 
ECHNICAL illustrator required, with considerable 
practical experience of illustrating for descriptive 
manuals, brochures, etc. Ability to produce first class 
perspective and half-tone illustrations from ——- 
drawings. State experience, age and salary required. 
Apply in writing to Personnel Manager, Flight 
Refuelling Ltd., Tarrant Rushton Airfield, Nr. Bland- 
ford, Dorset. [2880 
ROCKET Division. Vacancies, with good prospects, 
exist in a young and enthusiastic team for tech- 
nical assistants. Applicants must possess at least a 
Higher National Certificate in Mechanical Engineer- 
ing. Salary commensurate with qualifications, pre- 
vious experience necessary..—Apply to the Technical 
Personnel Manager, my iddeley Motors, Cov- 
entry, quoting Reference CG/RD3. {2923 
TECHNICAL author required by the English Electric 
Co., Ltd., to work initially at Luton, later at 
Stevenage. Must have a good knowledge of electronics, 
able to write clear and concise English. Housing 
assistance can be given to the successful applicant 
normally resident in the Greater London Area. 
Applications to Dept. C.P.S., 336/7, Strand, W.C.2, 
quoting Ref. 1166P. [2907 
ECHNICAL author required, preferably experi- 
enced in the preparation of Air Publications and 
A.R.B. Manuals; applicants with suitable R.A.F. or 
R.N. experience would be considered. Write giving 
full details of experience, age and salary expected to 
The Personnel Officer, Sir George Godfrey & Partners, 
Ltd., Hampton Road West, Hanworth, Middlesex. 
{2915 
ECHNICAL assistant required with experience of 
design, construction and testing of electro mechani- 
cal equipment for aircraft. Knowledge of electronics 
an advantage. Age not under 30 years. Interesting 
work. Please write stating age and giving full details 
of previous experience in chronological order to the 
Personnel Office, The de Havilland Engine Co., Ltd., 
Stag Lane, Edgware, Middlesex. [2874 
TECHNICAL assistants. Vibration and structure 
testing. Vacancies exist for applicants with at 
least a Higher National Certificate in Mechanical Engi- 
neering. The work is interesting with good prospects. 
Previous experience unnecessary. Salary commen- 
surate with qualifications.—Apply to Technical Per- 
sonnel Manager, Armstrong Siddeley Motors, Cov- 
entry, quoting Reference CG/ME4. [2924 
ACANCY for technical engineer for development 
and application of non-metallic materials for 
power plant installations and engines. Engineering 
training up to O.N.C. standard essential.__Applica- 
tions, giving details of experjence, qualifications and 
salary required, quoting E.D.20, should be addressed 
to the Personnel Manager, The Bristol Acroplane 
Company, Limited, Engine Division, Filton House, 
Bristol. [2927 
HIEF aerodynamicist required for the A.R.A. 
Transonic and Supersonic Tunnels. He will be 
responsible for the overall planning of the tunnel pro- 
gramme and guiding of the aerodynamic work of the 
establishment. A wide experience and knowledge of 
research work in the aerodynamic field is required with 
some experience on wind tunnel work. Applications to 
Chief Executive, Aircraft Research Association Ltd., 
33, Midland Road, Bedford. [2913 
EVELOPMENT engineer. Owing to the expan- 
sion in the laboratory staff of a large electrical 
manufacturing organisation, vacancies have arisen for 
development engineers with experience in the design 
of either A.C. and D.C. machines or with a wide know- 
ledge of electro-mechanical devices. The minimum 
academic qualification required is Higher National 

Certificate or a degree in electrical engineering. 
Applications, which will be treated in confidence, 
should give age, qualifications and experience and 
should be addressed to Ref. No. EL.7, stating 01? 


prospects excellent. Successful applicant 
prepared to fly out.—Box 0233. [2930 


required, Box 0226. 2919 
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BROOKLANDS 
AVIATION Ltp. 


NORTHAMPTON 


require 


AIRFRAME FITTERS 
and 
RATEFIXER 


Preference given to  Ex-R.A.F. 
and R.N.A.S. Technicians 
Regular work with bonus and Over- 
time 


Apply to: 
Brooklands Aviation Ltd., 
Buttocks Booth, Moulton, 

Northampton 


OUTSTANDING 
OPPORTUNITY 


FOR 
MECHANICAL & ELECTRICAL 
AIRCRAFT DRAUGHTSMEN 

To enlarge their experience 
Interesting and varied high priority 


development work available for keen 
men in an 


EXPERIMENTAL DESIGN 
ESTABLISHMENT 
VERY ATTRACTIVE SALARY 
AND PROMOTION PROSPECTS 
Apply Chief Draughtsman 


M.L. AVIATION CO. LTD. 


WHITE WALTHAM AERODROME 
MAIDENHEAD, BERKS. 


VICKERS-ARMSTRONGS 
LIMITED 


now in production of super-priority 
aircraft require: 
Draughtsmen (Senior and Junior) 
preferably with aircraft experience. 
Men with mechanical, structural and 
electrical drawing experience also 
considered. 


Jig and Tool Draughtsmen 
for designing machine fixtures, 
assembly tools and jigs. 


Aircraft Planners, Ratefixers, 
Estimators and Inspectors 


Write giving full particulars, includ- 
ing age and salary required to: 
Personnel Department, 
South Marston Works, 
Swindon, Wilts. 


SITUATIONS VACANT 


ESIGNERS and intermediate draughtsmen are 
needed in our aero division office. Interesting and 
varied work on aircraft fuel system components 
Previous aircraft experience an advantage, but not 
essential. H.N.C. or O.N.C. standard. The openings 
offer permanent positions with good prospects for the 
right men Congenial working conditions in the 
beautiful Wye Valley.—Applications, stating 
tions, age and experience, to Chief Engineer, Saunders 
Valve Co., Ltd. (Aero Division), Hereford [2750 
ECHNICAL Engineers required in Development 
Department for liaison duties connected with 
Power Plant Services. Engineering or electrical degree 
preferred. H.N.C. and practical peas essential 
Work is varied and interesting and offers scope for 
initiative Good working conditions and pension 
scheme details of experience, 
qualifications and uired, quoting E.D.19, 
should be ~¥ to che ersonne! Manager, The 
Bristol Aeroplane Company Limited, Engine Division, 
Filton House, Bristol [2933 
ARGE aircraft manufacturers require a general 
manacer for one of their subsidiary factories in the 
North which has a total labour force exceeding 2,000 
The arpointment, which will carry a salary of not less 
than £2,500 p.a., offers an excellent opportunity to a 
man of outstanding ability, preferably with good know- 
ledge and experience of aircraft production. Applicants 
should write, giving full details of their career and date 
of availability, to Box F.559, c/o 191, Gresham House, 
E.C.2 All replies will be treated as strictly 
confidential [2917 
ENIOR devel 1 A vacancy has 
arisen on the senior staff of a large electrical manu- 
facturing organisation for a senior development engi- 
neer. This appointment carries responsibility for a 
variety of projects, from the design to the production 
stage and a commensurate salary is offered. The 
minimum academic qualifications ,-- are Higher 
Nation?! Certificate or a degree in electrical engineer- 
ing, together with experience in the design of A.C. and 
D.C. machinery and a wide knowledge of electro- 
mechanical devices.—Applications, which will be 
treated in confidence, should give age, qualifications 
and experience and should be addressed to Ref. No. 
EL.8, Box 0225. [2920 
NIOR or intermedi s for vibration 
section. Applicants should ‘have had some experi- 
ence with mechanical vibration problems, and the 
application of electronic and similar methods of 
measurement generally Experience of oscillograph 
record analysis would be an additional advantage. 
Applicants should be at least up to degree standard, 
but direct experience will be set against academic 
qualifications. Salary in accordance with experience 
and qualifications. Staff Pension Scheme and excellent 
working conditions._—-Applications, giving details of 
exrerience, qualifications and salary required, quoting 
E.D.17, should be addressed to the Personnel 
ger, The Bristol Aeroplane Company Limited, Engine 
Division, Filton House, Bristol. [2928 


SITUATIONS WANTED 


os P.L. and R/T., endorsed Auster, Rapide, M.38 and 
® M.65, experience other types. Desires ferrying 
or position suitable to qualifications.—Box 0219. [2918 
X-TRANSPORT Command pilot, 2,300 hours 
experience. C.P.L. and L.R. Seeks post home or 


abroad.—Replies to Box 0232. [2929 
BOOKS, ETC. 
IGHT 1940/52, 187 _ Details, es 
please. Steel, 88, Twyf » London, 


2912 
LEVISION Explained,” by W. E. Miller, “et 
(Cantab.), M.Brit.I.R.E. A non- mathematical, 
o—_ le explanation of television reception circuits. Sth 
s. net from all booksellers. By post 5s. 4d. 
a lliffe &  —_ Ltd., Dorset House, Stamford St., 
London, S.E 


BLACKBURN & GENERAL 
‘AIRCRAFT LTD. 
BROUGH, E. YORKS 


require 
SKILLED AIRCRAFT INSPECTORS 
for final inspection of aircraft before flight. 
There are also a number of vacancies for skilled 
Inspectors on sub-assembly and component 
work 
EXPERIENCE ON MODERN AIRCRAFT 
ESSENTIAL 
These are Staff positions with contributory 
pension scheme and insurance benefits. New 
houses at low rentals can be made available, 
early in 1955, to married men living outside the 
district. 
Applications (to be treated in strict confidence) 
should be sent to the Personne! Manager at the 
above address. 


VICKERS-ARMSTRONGS 


LIMITED 
HURN AIRPORT 
NR. BOURNEMOUTH 
HANTS 


have vacancies for: 
ELECTRICAL RADIO 
DRAUGHTSMEN. 
(b) SHEET METAL WORKERS 
(skilled with panel wheeling 
experience). 


Applications, quoting date and pre- 
fix letter of advertisement, to:— 
Employment Manager, 
Vickers-Armstrongs Limited, 
Hurn Airport, 

Bournemouth, Hants. 
Canteen facilities. 
Applicants should be in a position to 
arrange their own housing accom- 
modation. Assistance can only be 
given with individual lodgings. 


THE LONDON DESIGN CrFICE OF 


SHORT BROTHERS & 
HARLAND LIMITED 


(EAST INDIA HOUSE, REGENT STREET) 
has a vacancy 


SENIOR STRESSMAN.—The success- 
ful candidate must have experience of all 
aspects of aircraft stressing and be 
capable of controlling the stress office in 
the absence of his immediate senior. 
There are also vacancies for less senior 
stressmen with aircraft experience. 


QUALIFICATIONS: Engineering Degree 
or H.N.C. with relevant subjects. 


Applications, giving full details and 
salary expected, to:— 
Staff Appointments Officer, 
P.O. Box No. 241, Belfast, 
quoting S.A.18. 


Aircraft Electrical and 
Electronic Engineering 


Applications are invited for 


Senior Superannuated Staff 
Appointments 
in the 
Design Department 

from men who have good degrees 
4 preferably First Class Honours) in 
lectrical Engineering and the ex- 
perience necessary to justify the 


payment of good commencing 
salaries. 


Write fully, stating salary expected 
in first instance to the 
Personnel Supervisor 
HAWKER AIRCRAFT LTD. 
Canbury Park Road 
Kingston-on-Thames, Surrey 
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t BINDING. MARKING 
é INSULATING SLEEVES 


for all Aircraft, Admiralty and allied work. 


In Neoprene or Natural 
Latex. Plain or Printed to your requirements. 
International Resistor Codings, Pipe-line identifications, 
etc., etc. A.l.D. or A.R.B. released to spec. EL.894 


PRINTERS & DISTRIBUTORS 


SIEGRIST-OREL tro. 
39 BERNERS STREET, LONDON, W.1 © Museum 0032-3 


APPROVED RUBBER MANUFACTURERS 
M.A.M. RUBBER MFG. CO.LTD. WILLESDEN, N.W.10 


The Xmas 
gift for 
yachtsmen 


Famous for its reviews of the year’s yachting activities, its 


surveys of the latest designs and the excellence of its illustrations, 
YACHTING WORLD ANNUAL makes the ideal gift for both 
No yachtsman is really equipped 
. . order yours NOW. 


power and sail enthusiasts. 


without this magnificent annual . 


Yachting World Annual, 1955 
Now Ready 30s. net. By post 3is. 3d. 


Obtainable from booksellers or direct from: 


lliffe & Sons Limited, Dorset House, Stamford St., London S.E.1 


S. E. N 
Stirling Corner (A.1. Route), Boreham Wood, 
Herts., England. __ Phone: Elstree 202] 


Acratork Spanners and Test Rigs 
are approved by the Ministry of Supply 
and used extensively by the R.A.F. 


PRECISION TORQUE SPANNERS 
1 Control torque application automatically 

2 Make overloading impossible 

3 Are unaffected by side loads 

4 Give precision results with unskilled labour 


5 Retain their accuracy for long periods of 
continuous use 


SPANNERS 
Twelve models provide for all 
loads up to 850 Ibs ft. 


TEST RIGS 

Four models cover the 
range 0-1 ,000 ibs /ft. 
Suitable for torque 
sponners of all types. 


Patents App!ied for 


Catalogue on request to:—World Distributors 


CORY BROTHERS & COMPANY LTD. 


CORYS’ BUILDINGS, CARDIFF + Telephone: Cardiff 31141 
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FITTED TO ALL BRITISH AIRCRAFT 


TELEFLEX 


REMOTE CONTROLS 


TELEPHONE: SEVEN KINGS 5771 (71i 
CANADA + FRANCE + HOLLAND ITALY SWEDEN usa 


1887 


EBONITE (Vulcanite) RESILON (Synthetic resin bonded paper) 
RESILON (Synthetic resin bonded fabric) 

COROSITE (Acid resisting material) 

GLASS-FIBRE LAMINATES 

Telephone: CLE 0145/9 VULCANISED FIBRE (Red, Black or Grey) 


Telegrams: UHLHORN, AVE, LONDON FEROBESTOS ETC. ay 


UHLHORN BROS. LTD., 53 CITY ROAD, LONDON E.C.1 « 
Component Specialists 
to the Aircraft Industry 


Components made to manufacturer's specification 


EST 
Suppliers of machined and fabricated compon- 
ents in a/l Plastic and Allied materials to individual 
requirements. Precision guaranteed. 


Amal Ltd., Holdford Rd., Witton, Birmingnam 
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These blades are precision forged in 

the new forging shop specially built 

and specially equipped, with the 

largest capacity in Europe for the 

production of forgings for the Aircraft 
Industry. 


The materials forged include 


STAINLESS STEELS 
ALUMINIUM ALLOYS 
ALUMINIUM BRONZES 
NICKEL ALLOYS 


MARRINGTONS LIMITED, BROMSGROVE, 


f 


the Britannia 300LR 


can carry a maximum 


payload of 30.000 Ib 


for a still air range of 


4.500 statute miles; or a 16.000 1b payload 


with full tanks giving 


a still air range of 6.100 statute miles 


THE BRISTOL AEROPLANE COMPANY ENGLAND 
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